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UNITED STATSS DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORA 
MATURAL RESOURCES DEF 
COUNCIL, 1NC., et ai 


Plaintiffs, 


-against- 7h Civ. 8617 


RUSSELL TRAIN, Administrator 
Environmental Protection Agency, 


Defendants. Lae. 


MHERMORA UD UM 
STEWART, DISTRICT JUDGE: 

Naturel Resources Defense Council, Inc. ("NRDC"”) 
and other named plaintiffs bring this action egainst the rn- 
vironmental Protection Agency ("EPA") and its administrator 
Russell Train for failure to list lead as a pollutant undes 
§108 of Clean Air Act of 1970. Defendants have moved to 
dismiss the complaint for lack of jw .sdiction and failure to 
state 2 claim or for an order granting summary jucament. 
Plainttffs nave also moved for summary judgment. 

Plaintiffs have alleged four separate grounds upon 
which the court might find jurisdiction: 1) §304 of the Clean 
Air Act, as amended, 42 U.S.C. $1857h-2(a); 2) the Administra- 
tive Procedures Act, 5 U.S.C. §701-706; 3) the Declaratory Judg- 
ment Act, 23 U.S.C. §§2201-2; and 4) he mandamus provisions 


of 28 U.S.C. §1361. 


Section 304 of the Clean Air Ac 
pertinent part: 


Any person may commence a civil action on nis. 
own behalf (2) against the Administrator wnere 
there is alleged a failure of the Administrator 
to perform any act or duty under tanis chapter 
which is not discretionary with the Adminis- 
trator. 


Defendants argue that the listing of pollutants under §108 


43 a discretionary function and therefore no jurisdiction 1s 


vested in this court by virtue of $304. While $304 does — 
not provide jurisdiction over distinctly discretionary func- 
tions of the Administrator, see ¢., United States Steel 
Corp. v. Fri, 364 F. Supp. 1913 (N.D. Ind. 1973), it does 
permit jurisdiction to decide whether a function is mandatory 
or discretionary. Cf. Bell v. Hood, 327 U.S. 678 Peers 
We therefore do not need to consider plaintiffs' other asserted 
jurisdictional grounds. 

We turn now to the merits of plaintiffs' clain. 
Section 108 provides that the Administrator shall publish, 
and from time to time revise, a list including each air pollutant 


if aintiffs essentially seek a writ of mandamus to convel 
rnance of the alleged duty to list lead as a pollutant 
5108. Mandamus is an appropriate remedy under $304 
Clean Air Act to compel performance of 2 non~-dis- 
nary duty. See NRDC v. EPA, 0.C. Cir. Ho. f2-2233 
; Citizens Association of Georgetown v. Washington, 
Supp. Lidl (bi... 19748), 


A 2 


(A) which in his judgment has an adverse effect 
on public health or welfare; 


(B) the presence of which in the ambient air 
results from numerous or diverse mobile or 
stationary sources; and 


(C) for which...he plans ¢ 


o issue air quality 
criteria under this section. 


IT1 

Plaintiffs contend that the statutory language, legisla- 

tive history and purpose, as well a3 current administrative 
4nterpretion of the 1970 Clean Air Act, all militate in favor 
of finding that the fhaministrator's function to list polln- 
tants under $108 1s mandatory, once it is determined by the 
Administrator that a pollutant "has an adverse effect on 

public health or welfare’ and comes from the requisite numerous 
or diverse sources. Defendants concede in this action that 
Jead comes from the requisite sources and that the Adminis- 
trator has found lead to have the required "adverse effect.” 
Defendants argue, however, that the language of §108(a)(1)(C) 
"for which...[the Administrator] plans to issue air quality 
eriteria"” is a separate and third criterion to be met before 
§103 requires placing a pollutant on the list. Unis conscruc— 
tion of $108(a) leaves the initial decision to list a pollutant 
within the sole discretion of the Administrator. Defendants 
contend such discretion is required because the Administrator 
must choose between alternative remedies provided in various 


sections of the Act and that any decision to utilize the 


6 


remedies provided by §$198-110 “involves complex consicer- 
ations." (Defendants' orief at 22). 


Through analysis of the parties’ arguments and, 


of the various remedies and provisions of the Act 


» we have 
determined that the statutory scheme contemplates a mandatory 
duty on the part of the Administrator which is enforceable in 
the instant acti 

Congress, in passing the Clean Air Act of 1970, 
was concerned with the delays and inefficiencies incurred in 
{implementing the 1963 and 1967 air pollution acts. The Fouse 
Report stated that "progress [had] been regrettably slow,” 
citing "cumbersome and time-consuming procecures called for 
under the 1957 Act,” “organizational problems on the federal 
level where air pollution control has not been accorded a 
sufficiently high priority" and "failure on the part of the 
ational Air Pollution Control Administration to demonstrate 
sufficient azzressiveness in implementing present law." 
PR. REP. 91-1146, 91st Cong., 2d Sess. § (1970). Thus, in the 
languase of the 1970 Act, Congress attempts to achieve cleaner 
air by specifying procedures and timetables to be followed, 
all of which are reflective of Congress! determination "to 
speed up, expand, and intensify the war against air pollution 


in the United States." HR. REP. 91-1246, 91st Cong., 2d 


/ 
} 


} 2. ff 
Sess. 1 (1970). 


| Defendants' main argument in support of its construc- 
tion of the section as discretionary is that there are other 
sections within the Act which provide alternative remedies for 


lead poliutton. The existence of alternatives, defendants 


contend, requires that the Administrator should have the dis- 


cretion to choose among the remedies provided by the Act. 


in addition to the explicitly stated vurpose of the 

outlined above, we do not think that the statutory 
language supports defendants' construction of the Act. There 
is no language anywhere in the statute which Andicates that 
the Administrator has discretion to choose among the remedies 
which the Act provides. Rather, the language of §198 indicates 
that nmpon certain enumerated conditions, one factual and one 
judgmental, the Administrator "shall" list a pollutant which 
trigsers the remedial provisions of §§108-110. The statute does 


> 


not provide, as defendants would have it, that the Administra~ 


tor has authority to determine whether the statutory remedies 


2/ In this statutory scheme, the listing of a pollutant under 
§102(a)(1) triggers the setting of air quality criteria within 
12 months after that listing (§108(a)(2)) and comoels issuance 
cf information about air pollution control techniques ($108(b)(1)) 
and estadlishment of national primary and secondary aMbient air 
quality standards for each pollutant. ($109(a)(2)). Finally, 
within 9 months of the Administrator's setting the national am- 
bient air quality standard, each state must submit a plan through 
which the state can meet that standard. ($110(a)). 


—— meee = a a 


which follow a $103 listing are appropriate for a given 
pollutent. 

We think the reasonable reading of the dissuted 
language in §103 is that the Administrator must include on 


the initial list to be issued 30 days after December 31, 1979, 


all those pollutants "for which air quality criteria had not 


been issued before [that date]" but which pollutants he has 
already found in his judgment to have an adverse effect on 


public health or welfare and to have come from the requisite 
3/ 
~ 


sources. The Senate Committee one suoports our reading or 

the language. The Report states that §108 requires the initial 

list to "include all those pollution agents which have, or 

can be expected to have, an adverse effect on health and wel- 

fare and which are emitted from widely distributed mobile and 
stationary sources, and all those for which air quality criteria 
are planned." S. REP. No. 91-1196, 91st Cong., 2d Sess. 54 (1970). 
It 1s to the initial list alone that the pnrase “but for which 


he plans to issue air quality criteria" is directed; the phrase 


3/ Our construction of the statutory lansuase renders irrele- 
vant arguments by both sides concerning the five pollutants 
wnich the senate subcommittee had examined. We do not tnink 
that Coneress intended to bind the Administrator to list any 
particular pollutants but only to list those pollutants which 
met the two criteria established in the statute. Since the 
Administrator nas either found that the other pollutants 
considered by Consress do not have an “adverse effect" cr do 
not come from the requisite sources, those nollutants are not 
in the same catesory with lead which concedediy meets the 
two reauirenments of the section, 


A g 


cannot mean that the Administrator neec not list pollutants 
which wire’ the two recuisites clearly set forth in the 
ieee Again, that construction would comport with neither 
the clear legislative intent to have strict mandatory health 
procedures in effect by mid-1976 nor the language of the Act 
itself. While the Administrator is provided with much dis- 
cretion to make the threshold determination of whether a 
‘pollutant Sic hag adverse effect on health," after that decision 


is made, and after it is determined that a pollutant comes 


from the necessary sources, there is no discretion provided by 


the statute not to list the pollutant. We think that Congress 


intended to trigger the elaborate procedures of §§108-110 when- 
ever the above two factors were found to exist. 

Although we have found no authority which has 
directly confronted this question, §108 has been construed to 
require listing of all pollutants for which the two enumerated 
criteria have been met. That was the interpretation initially 


placed upon the section by the Administrator on January 3u, 1971. 


/ Surther, we note that defendants' construction of §108 
would renaer the mandatory issuance of a list meaningless. 
Under defendants' construction of §108, it misht well be that 
the Administrator would choose not to list any pollutant at 
all, but would nevertheless be required by the lesislation 
to issue 2 "list." We cannot find suoport for such a 
construction. 


(BEST COPY AVAILABLE | 
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1525. 419715), 34me@ construetion 


whieh has been placed upon the. section by other courts in 


Gietas See Indiana & Hichiran Blectrie Co. y. 


839, S42 (7th Gir, 1975); Kennecott | 


Conser Corp. v. EPA, 
Say (D.6,° 0) lore J 


With specific reference to the lead pollution at 


issue here and in support of their position that the Administrator 


should hava discretion under the 


Ie Act to chooses among remedies 


by various Sections, defendants point us to the Ad-~ 


ministrator's decision to resulate lead in gasoline under 
; rig 


$211(¢)(1)C42 U.S.C. §1857f-6(c)(1)].~ Defendants assert that 


PA considered regulating lead pollution either by setting 
national amblent air standards under §108 or by establishing 
Standards for the lead content of motor vehiele Sasoline under 
6/ 
However, as we read the two statutory sections, §108 and 


pf Section 211¢¢)(1) provides, 
The Administr 


NLDLt the ranuracture, introduction into commerce, offeri 


in pertinent Dears, that 
vator may, fren time to time...consrol or yPO— 


ns 
--for sale, or sale of alg ets) 


motor vohicle or motor vehicle enzine (A) if any emission 
products of such fuel on Puel additive will endanger the sublic 
’ OD Welfare, or (2) 1?) ent sston Products of 3uch fuel or 
aacitive will imnmair to a Significant cesree the bertorman 

any emission control deyica op Sy3tem which 13 in seneral use 
ith the Administrator finds has been developed tc a point 
“31 2 reasonable time it would be in sseneral use were such 
regulation toe be sated. 


ore. 5a 02 


any fuel or fuel additive for use 


WoOCrS 


Of In fect, the Adntniathator did 
lead in sasoline which were 
Of Anm-Al3s for ths DIscrice 


-~ 2 ‘ 
aoe he Cy 


2.2 


rid $211, they ave neither mutually exelust 
provisions. Defendants! arsument is Poin 
SMSSed SDoOVe, 
Sor Bol litanta 


ChPou: an 


state the reasons for the lministrator's 


1ead under 


Administrator udise th (a) uniforn 
would walk sete Pals: simpler chan 
Ne ates Cae 2 Zisie Sbanc (d) 
areal controls At } in2i le would da more 
ravietent than state or rols dtre 


1OUSaNnGs. OT distributors and 
sates were hard-vressed to imolement 
Ses Ae AIP Quality standavds and 
én2d anotner major regulatory taste wne 
ee Alternatives were avatiable. 
sicse 2sasons could have no bearing upon a police: decislon 9 if 
35.b1e under the Act, of whethe or NOt co estadlian 
encards under $198. The bene? oo Lolform stand— 
controls and of averting 
the states can all accrue m resulations 
under §103. he Administ 
Dien eftecec 


aly by taking lead ont of Basoline, 


poi lution brousht about by the §211 resulation 


Fg 
plan to meet the national standard set under $119. in fact. 


9211(c)(4)(C) provides that the only circumstances under 

which the Administrator may approve the regulation of motor 
vehicle fuel or fuel additive in an implementation clan pro- 
muigated pussuant to §108 is wi "he finds that the state 


control or prohibition is necessary to achieve the national 


primary or secondary ambient air quality standard 
8/ 
plan implements." Therefore, if the Administrator had made the 


2° 
Ss 


necessary regulations under $211, he cannot permit the states 
to resulate lead emissions rougzn the implemen lans 
provided for in §110. event that resulation under 5211 
decrease ir + sufficient to meet any national 
be uniform standards, 
regulation and no further regulatory task for the states. 
espite regulation under $211, however, the Administrator must 
nevertheless iist lead as a pollutant since 1¢ concededly meets 
the two criteria of §103 and must set in motion the collection 
the issuance of criteria and national 


it is necessary to "literally comply with 


intiffs are correct in stating that no st on 
Y peeniees WASPS Coe amnbleny alr standard isa iste! 
federal emission limitations under ‘section 2? +2 3.8.0. 
a0 CA 351 27h, 


eg 


aaneee are 


> SCAnNOU Keres with deveniants’ cantenston that 3221(23(4)(e) 


= ? 


"supports ofA’s eonstruction’ of [1c (Sefencants' reoly memoran- 
dum at 2). Ge do not think the section suvpvorts either 
parties’ position.with regard to the mandatory or cGiscretionary 
languase of $108. 

19 


De eS 


dll the formal stens3 provided by the statute" even if "the 
extent to which compliance with these requirements misht pro- 


duce beneficial results is not known." wNRDe ¥. EPA, 475 F.2d 


963, 972-3 (220. Co 1973) (MacKinnon, J., concurring). One 
reason to enforce compliance is seen in the disagreement on the 
comparativ® rigors of the "adverse effect" standard in §108 
and the "will endanger” standard in $211. ‘The only agreement is 
that these two phrases represent different Standards. Ethyl 


Cero. ¥. FPA, F.2d (D.C.C.) reh. en bane P.2d 


ed —_— ——————- en 


I 
fo 


(1975). It is eoncetvable, therefore, thac regulation of lead 
under whichever one of these sections is characterized as less 
Stringent would not be sufficient to meet e more risorous 
Standard of the other section. The acknowledged difference in 
the two standards is further support for our finding that these 
two provisions were not meant to be alternative remedies for 
pollutants. 

Finally, we turn to an additional arsument of defen- 
dants that the Administrator needs discretion not to list lead 
under $103 because the data which would be necessary to support 
an ambient air standard for lead is arguably lacking. Defen- 
danss concede, however, that such a potential lack of data did 
not enter into the Administrator's decision not to list lead 
at the time it was made. We do not think that the potential 


lack of data would have been an appropriate consideration prior 


Li 


statutory scheme, 


ea threshold to tne reme 


Fs 
the statute provides for the Administrator to exercise his 


judgement concerning whether or not a pollutant, here lead, nas 
an adverse effect upon the public health. Once he has made 
that judement, however, the Administrator does not have dis- 
eretion not to list lead a pollutant because necessary 
data---data o necessary to make the initial de- 
cision 2s to effect"---is unavailable. The statute 
appears to assume that, f each pollut: } mA must be listed. 
criteria and a national standard can be establisned. A twelve 
ided for that purpose 
imoossivie. It 1 
the listing requirements of $10° 
which no criteria or national standard is possible. nat issue 
of 
ig not before this courc. The only question here is the 


threshold one of whether lead must be listed according to $194 


ned that it must. 


9/ Congress did contemplate eriteria misht be set with. which 
itow uld be technically unfeasible to comply. Section 110(e) 
provides for extensions in the time for compliance in such 
instances. See N30C v. Bra, 475 ¥.2d 963 (D.C. Cir. 1973). 
Congress did not provide, however, that criterla should not 


be set at 


find suoport for defendants’ 
to be lost by limiting ErA's ability to 
its sources of authority in the Clean Air Act the 


stratesy best suited to the pollution problem at hand.” 


memorandum in support of motion to dismiss at op. 


e convinced that the Administrator has considerable, 
Not only does he exercise his judg- 


4dnitial determination of whether a pollutant "has 


aie 


n health," but also he must set the national 
"which in [his] judgment...is requisite to protect the 
(§109(d)(1))}. Finally, the Administrator must 
Hlans of the scaces. 
crovisions give the Administrator all the 
contemplated that he have. 
In the instant case, the Administrator has conceded 
his judgment, lead "has an adverse effect on health" 
cones from "numerous or diverse mobile or stationary sources.” 
having been met and this court havin 
thereafter arises, it is 
that the Administrator place lead on the list 


, in accordance with the mandate of §108, within 30 


this decision 
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LAINT 


This case is about airborne lead pollution, which De- 


EPA Administrator Russell Train and EPA have officially 


found to endanger the physical and mental health of people, 


|| particularly city children, But, the Defendants have refused to 


carry out their clear sfatutory duty to treat lead under the health 
4 


NOV 29 1974 


iqitea” Stare” AMORRED- 
_ Courthouse - 


roi Salary, 10007 


a ae 


|| protection procedures of the Clean Air Act. Sections 


| primary ambient air standard for lead, requisite to protect health 


|}and to attain this standard no later than May 29, 1976. The 


} | Administrator! s refusal to perform these mandatory duties will | 
} 
| also result in the preemption of New York City's lead in gasoline 
|| ordinance on January 1, 1975, thereby tripling the lead content 


| Of gasoline sold in the City. Section 211(c)(4)(C); Exxon Corp. 
|v. City of New York, 73 Civ. 1047 (S.D.N.Y. Order of March 8, 
| eld 


{ 


Plaintiffs, organizations concerned with children's 


= and the environment, bring this action under the Citizens 

|, Suit Section of the Clean Air Act, to compel the treatment of 

|| lead under the Act's health protection procedures and, accordingly, 
to prevent the preemption of the City's lead-in-gasoline ordinance | 


| 


on January 1, 1975. 


| * The Clean Air Act is codified as 42 U.S.C. §1857 et sea, 
jji2ne sections of the Act relied upon herein are: 


{j Section 108 be U.S.C. S1857(c (3) 

i| Section 109 42 U.S.C. §1857(c 

Hi Section 110 42 U.S.C. petty ts 

i Section 211 42 U.S.C. §1857f-6c 
Section 304 42 U,8.C. 


Born 2 | 
| 


| Since the code citation becomes confusing, especially when 


|Subsections and subparagraphs are cited, this Complaint hereinafter 
will cite to the Act. 


| 
| 
} 
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Plaintiffs. 
HE The Natural Resources Defense Council, Inc. 
| non-profit, membership corporation organized under the laws of the! 
tate of New York. N s : e is at 15 West 44 
treet, New York, New It also has offices in Washington, 
D.C., and Palo Alto, California. NRDC has 12,000 members and 
, contributors throughout the country, of whom 1,600 live in New 


; York City. NRDC's purposes, which are supported by its members 
y 3 5 


; 4nd contributors, are to enhance and protect environmental quality, 
| | 


to monitor federal, state, and city agencies responsible for 


+ 


implementing environmental legislation, and, when necessary, to 
| litigate the adequacy of agency actions implementing such statutes; 
12 The New York Association for Brain Injured Children 
([NYABIC] is a not-for-profit corporation formed under the laws 


lof the State of New York. NYABIC and its local chapters have 

,;200 member families, who are virtually all parents of brain 
injured children, The NYABIC chapters in New York City have a | 
| total membership of 1,100 families. These members of the New York | 
City chapters live within the City of New 


Brain injury is a neurological disorder, which impairs 
| the ability of children with normal intelligence to learn. Its 
Symptoms are hyperactivity, inat ty to concentrate, poor 
| pulse control, and difficulty learning to read and write. 
| poisoning, which children can contract by eating lead paint and 


lead-laden dust, and by breathing ambient lead is a major cause 
a vu 


BIC's purpose as an organization is to promote the 


interests of brain injured and learning disabled 


ny i 

by obtaining better services for those children who already suffer 
|| the consequences of brain damage and by preventing future brain 
i| damage to other children, In furthering its purposes, NYABIC 
'/has worked with GOvernment agencies to provide more educational 

and medical services to brain injured children. It currently 

| Operates three schools to provide special education to children 
| with the learning disabilities associated with brain an jUrys iG 
|also provides the general public with information about brain 

injury, its symptoms and causes, including lead poisoning. 

i3 The Center for Science in the Public Interest is a not- 
|| for-profit corporation organized under the laws of the District 

| f Columbia and has its main office at 1779 Church Street, NW, | 
| Washington, D.C. Its purpose is to provide scientific information | 
on issues of public importance and to promote adequate government 
{safeguards of the public health, 

4 Environmental Action Coalition is a not-for-profit 
|corporation organized under the laws of the District of Columbia 
|| and has its main office at 1346 Connecticut Avenue, NW, Washington, 
iD.C. 20036. It has approximately 7,500 supporters. Its purposes 
are to protect the environment and sefeguard human health, 

5 Friends of the Earth is a not-for-profit corporation 
|Organized under the laws of the State of New York, which has its 
iimain office in San Francisco, California, and a branch office at 
620 C Street, SE, Washington, D.C. It has 28,000 members through- | 
| out the country. Its purposes are to preserve the human environ- 
|| ment and protect humen health from pollution. 
The Highway Action Coalition is composed of approximately 

|}eO membership organizations, It has its main office at Room T3525 


||DuPont Circle Building, Washington, D.C. In addition to the 


| 
| 
| 
| 
| 


A 


organizations which form the coalition, Highway Action has 


‘direct supporters, Its purpose is to promote”development of sane 
| transportation policies in the United States and to oppose the 
harmful environmental effects of extensive use of automobiles. 
17 The National Welfare Rights Organization [NWRO] is a 
|| coalition of 40 state chapters located in 40 different states 
|| dneluding New York, and having a total membership of 16,000 
|individuals, The New York State chapter has members living in 
|New York City. The national organization has its offices at 
||1420 N Street, NW, Washington, D.C. 20005. ‘The purpose of NWRO 

|| and its chapters is to protect the rights and interests of poor 
people, particularly those who are dependent on public assistance 
jit is particularly interested in preventing lead poisoning from 
jany source, Its members and their children, like all poor people, 

are victimized by lead poisoning more than the population as a 


whole, because they frequently live in urban areas where ambient 


lead, lead-laden dust and lead based paint abound. 
Defendant, 


18 Russell Train is the Administrator of the Environmental 


| 


|Protection Agency of the federal government and, as such, is 


|| responsible for the administration of that agency in accordance 


|with the Clean Air Act, 42 U.S.C, §1857 et seq., and the 


Administrative Procedure Act, 5 U.S.C. §500 et seq. 


19 The U.S. Environmental Protection Agency is the agency 


| Of the federal government responsible for administering the Clean 


[Air Act, 42 U.S.C. §1857 et seq. 


it ear 


2° by 


n By 


we 
ICTION, ViILINULS y NOTICE, 


nrrye 


irisdiction of this Court is invoked under section 


a4 
suits to compel the Administrator 


ito perform non-discretionary duties 


We . 

jjcOmpel an officer of the United States 
15 U.S.C. §701-706 (review of federal 
28 


28 U.S.C. §2201-2, F.R.C.P. §57 (declaratory judgment). 


11 Venue of this action lies in the U.S. District Court, in| 
the Southern District of New York by virtue of 28 U.S.C. §1391 
i(e) (4). 


PA was given notice of the failure to list lead pursuant 


{to section 108(a)(1) and the demand to do so in the following 


communications 


a. Comments on EPA's Proposed Regulations on Lead 
Additives and Petition for the Issuance of Air Quali 
Criteria and National Ambient Air Quality Standards 
Lead, David Schoenbre ~ uis Slesin, Natural Resour 
Defense Council, Inc. th is, 1973). 


b. Supplemental Comments on EPA's Proposed Regulations 
on Lead Additives and Supplemental Petition for the 
Issuance of Air Quality Criteria and National Ambient 
Air Quality Standards for Lead, David Schoenbrod, NRDC, 
(May 35's 1973)» 


c. hese er from David Schoenbrod to Robert Sansom, 


Assistant ol Air and Water Programs, EPA 
(March 14, a). 


d. Letter from David Schoenbrod to Robert Sansom, 
ssistant Administrator, Air and Water Programs, 
(hey 16, 1973). 


EPA, 


Brief in Chief for Petitioners in NRDC et al. v. 
No. 74-1023 (D.C.Cir. April 10, 1970). 


Reply Brief of Petitioners in NRDC et al. 
No, 74-1023 (D.C.Cir. July 29, 1974) 


&. Letter from David Schoenbrod to Russell Train, 
Administrator, EPA (October 2, 1974). 
i||Each of these communications was received by EPA and each contains 


all of the information required by 40 C.F.R. §54.3(a). The Admin- 


A aes 


} 
} 
|istrator has explicitly refused to comply with these demands. 


973). 


STATEMENT OF THE CAS. 


lealth Effects of Airborne Lead. 


EPA acknowledges the toxicity of airborne lead and has 


a. lead poisoning results in death or severe illness, 
| including irreversible brain damage. EPA's Position on the Health | 
|| Implications of Airborne Lead at III-1 to 5 (Nov. 28, 1973). 
| bd. Lead exposure insufficient to cause overt symptons 
Peauee vital bodily functions, such as the production of hemo- 
| globin. id. at III-9 to 10. On the basis of such effects, EPA 
| has defined as unacceptable blood lead levels (id. at III-11), 
| which are commonly exceeded. Id. at VII. While medical science 
|| has done little to investigate these alterations in bodily func- 


iitions (id. at III-3), such subclinical exposure has been associated 


I| 
}in children with subtle damage to the nervous system (including | 


|nypevuctivity and loss of motor control), kidneys, and other 
||systems. Id, at III-5 to ll. 


| ec. Airborne lead has resulted in street dust in cities, 
i 
| | 
i 


such as Washington, D.C., and Boston, containing up to one percent | 


i! lead (id. at II-6), equivalent to dangerous lead paint. 


{| 
F d. A quarter of urban children tested and millions of 

|| adul re unacceptable blood lead levels due to lead additives. 
ie esi "-Tavles, Humans absorb airborne lead from air breathed, 


jjwater and food consumed, and dust and dirt pervading the metro- 
\| 
||politan environment, Id. at V, VIZ, VII-3. This absorption, on 


| 
lltop of naturally occurring lead in food, causes unacceptable 


! 


| 
| 
| 
| 
1] 
| 
| 
} 


| 
| 
| 
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i blood lead levels in the children, "a small, but significant” 
i 


|| portion of all adults, and an important portion of the large groups 


| 
{ 


\ 


||of workers, such as garage mechanics and policemen, occupationally | 
| | 


l!exposed to car fumes. Id. at VII and Tables, 
e. Airborne lead is implicated in clinical lead poisoning, 


"For a child with pica for paint, the combination of the ingestion | 


{| 
i; Of a few chips of paint and an increased intake of lead from con- 


| taminated dusts would provide a total lead intake sufficient to 


i, Cause systematic illness." Id. at VI-6. In addition, as many as 


jj}half the cases of childhood lead poisoning cannot be traced to 


lead paint (id. at Vi-12 to 13), so that lead dusts may be "an 
|| important contributing factor. id. at VI-13. Since "young 

| children mouth and actually eat things that are not food rather 

|| indiscriminately" ... "dustfall from airborne lead, if swallowed, 
j|j}can make a significant contribution to a small child's total lead 
|intake and thereby contribute to the occurrence of lead poisoning, | 


|,especially in urban areas." Id, at VI-20 to 21 : 
The Structure of the Clean Air Act. 


The Clean Air Act aims to "speed up, expand, and intensify | 
war against air pollution in the United States with a view to 


assuring that the air we breathe throughout the Nation is whole- 


|| some once again." H.R.REP. No. 91-1146, 9lst Cong., 2d Sess. 1 


|(1970) (emphasis added). To ensure this aim and to prevent the 

| delays that had undercut previous clean air legislation, Congress 
|; incorporated health protection procedures that locked the Adminis- | 
| 


||trator into protecting people on a timetable. Sections 108-110. 


|To prevent deviations, section 304 authorizes citizens suits to 


||compel the Administrator to perform non-discretionary duties. 


Q 


115 Section 108(a)(1 


) triggers the health protection procedures 


| by mandating that certain pollutants* be placed on a "list." 
i 


|| 16 The listing of a pollutant requires, inter alia, that the 


|| Administrator perform each of the following duties with regard to 


Section 108(a)(2) -- the issuance of "air quality 
criteria e ¢ forth "all identifiable effects on 
health and welfare." 


-- the promulgation of "national 
air standards” which are ceilings on 
atmospheric concentration which, “allowing an adequate 
margin of safety, are requisite to protect the public 
health," : 

Section 110(a) -- the submission of implementation plans 
by each state, which may be approved by the Administrator, | 
only if the plan will attain the primary ambient air | 
standard by a statutory deadline. 


liz The deadlines of the health protection procedures, taken 


together, require that health be protected from a pollutant "as 


|,expeditiously as practicable" but in no event later than five 


} . 
years and four months after its listing. 


|1C. The Act Compels Action On Lead Under the Health Protection 
a) Procedures. 


= Ae, 

The Act required that health be protected from lead no 
,|later than May 29, 1976, since section 108(a)(1) required that 
|; lead be placed on an initial list of pollutants to be promulgated 


lon January 30, 1971, thirty days after enactment. 
| 


| 19 Section 108(a)(i) states in full: 


"For the purpose of establishing national primary 
and secondary air quality standards, the Administra- 
tor shall within 30 days after the date of enactment 
of the Clean Air Amendments of 1970, publish, and 
shall from time to time thereafter revise, a list 
which includes each air pollutant: 


| * Part Iv(C) of this Complaint deals with lead as one of these | 
pollutants, 


ay ag pees EE 
ero Ny geen he 


y 2h 


(A) which in his judsment has an adverse effect on 
pubiic health and welfare; 


(B) the presence of which in the ambient air results 
from numerous or diverse mobile or stationary sources; and 


(C) for which air quality criteria had not been 
issued before the date of enactment of the Clean Air 
|] Amendments of 1970, but for which ne plans to issue 
{| air quality criteria under this section." 


‘20 In fulfillment of section 108(a)(1)(A), lead has an "ad- 
| 


iiverse effect on public health and welfare" and the Administrator 


has so found "in his judgment" on numerous occazions and at all 


relevant times. 


| 21 In fulfillment of section 108(a)(1)(B), lead “results 
i| 
||from numerous or diverse mobile or stationary sources" and the 


| 
|| Administrator has so found on numerous occasions and at all 
|| relevant times. 

i 

| 22 In fulfillment of section 108(a)(1)(C), lead was not the 
|| subject of air criteria issued before the date of enactment of 

| the Clean Air Amendments of 1970. 


\| 23 Lead, accordingly,meets all the requirements for a polilu- 


'|tant to be listed both at the time of enactment and at all times 
thereafter. 

I] 24 In addition, lead is one of those pollutants "for which 
|| [the Administrator] plans to issue air quality criteria under 
|| this section" within the meaning of section 108(a)(1)(C). The 
jadministration had promised Congress that it intended to treat 


| lead, at tne outset, under the health protection procedures* and 


i|| * Statement of Administrator, Environmental Public Health Service, 
Public Health Service, HEW, Hearings on S. 3229, 3466, 3546, | 
'|Before the Subcomm. on Air and Water Pollution of the Sen. Comm. 
l'on Public Works, 9lst Cong., 2d Sess. 196 (1970); Testimony of | 
||Administrator, Environmental Public Health Service, Public Health | 
\\Service, HEW, Hearings on H.R. 12934, 14960, 15137, 15192, 15848, 
land 15847, Before the Subcomm. on Public Health and Welfare of 

||\the House Commerce Comm., Qlst Cong., Ist and 2d Sess's. 293 (1970)). 


| 
| 
| 
| 
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|| Congressional reports state that "the bill would require" such 


|| treatment for lead,* 


1D. The Administrat Mas Refused to Act on Lead Under the Health 
i| See I a a ead ele ea ee esc AE sa ES a 


Byataor.t rs WAG 
| FProvectzon Froceaures.. 


| 25 The Administrator failed to place lead on the init 
| list pursuant to section 108(a)(1), has failed to list lead sub- 
no action to curb lead pollution pursuant | 
1th protection procedures of sections 108-110. 
After Plaintiffs brought this failure to-.the Administra- 
|| tor's attention, he publicly announced his refusal to list lead 


|on December 6, 1973, giving as his sole reason: 


i iea} 


The determination whether to issue a criteria docu- 
ment for a substance and thereby 
in motion, is discretionary with 


Sv 
et Title I machinery 
1 


he Administrator. 


Ss 
s 
t 


11 27 } interpretation allows the Administrator to sidestep 
| the health protection procedures designed to assure public safety 
conflicts with section 108(a)(1)'s mandatory and inclusive 
:; "The Administrator shall publish ... within 30 days ... 
||a list which includes cach air pollutant...." (emphasis added). 
' 28 The Administrator put only one pollutant, nitrogen oxides, | 
\|on the initial list, and in the over three years since then, has 


j};mot added any other pollutants on the list. 


Peal 


ii Harm to Piginvilys:, 


| 29 The Defendant Administrator's violations of sections 108- 
110 expose Plaintiffs' members and members of the public generally | 


to unhealthy levels of lead, a toxic air pollutant. 


! * S.REP., No. 91-1196, 91st Cong., 2a Sess. 9 (1970). See also 
|H.R.REP, No. 91-1783, 91st Cong., 2d Sess. 44 (1970). 


i| 
27 
30 Stationary sources of le such as 
factories, create high air lead levels on a localized basis. 


j 


||EPA has, to date, failed to regulate the lead emissions of these 
'; sources, 
| 31 Due to this failure, epidemics of lead poisoning have 


||been discovered. Most recently, such an epidemic was discovered 


i}around a smelter in Idaho in early September, 1974. 


il Vehicles emit one-half billion pounds of lead from gaso- 

|line annually, with the biggest concentrations in urban areas, 

\} 2 
~ 


| 


The Administrator has promulgated, pursuant to section 
lean, regulations on the lead content of gasoline, which neither 
lean cure his violation of the health protection procedures (§§ 
|| 108-110) nor will achieve the aim of protecting health from lead 
|| pollution to the extent the hazard comes from lead additives. 
| 34 On January 10, 1973, the Administrator published regula- 
‘| tions requiring the use of no-lead gasoline in certain model year 
'|1975 and thereafter vehicles to protect their emission control 

to section 211(c)(1)(B). 38 Fed. Reg. 1258. 

time, he refused then to issue regulations on 
‘ithe lead content of gasoline to be used in the 100 million pre- 
1975 vehicles in order to protect health, pursuant to section 
/211(¢)(1)(A). 
135 A group of organizations, including some of the Plaintiffs | 
herein, filed a petition for review challenging the delay in the 
| issuance of health protection regulations, NRDC et al. v. EPA, 
No. 72-2233 (D.C.Cir.). 
|| 36 On October 29, 1973, the Court of Appeals ordered EPA to 
take final action on these regulations within 30 days. 
|| 37 On December 6, 1973, the Administrator promulgated fuel 
| additive regulations for lead under section 211(c)(1)(A) which 


i! 


Luhth ad 


2 m2 % ody 


s 
=a, 


A 

fall far short of protecting health 

Ollution by May 29, 1976. 38 Fed. Reg. 33734. 
138 These regulations, according to EPA, will have no impact 
|'on the lead content of gasoline until 1977. Kivel Memo., Nov. 
| 30, 1973. 
39 The regulations will leave up to 40% of the lead in gaso- 
|| line in 1979, the- final year of reductions, thereby allowing 
| ambient r lead levels of 2ug/m in 1979. 
| 40 EPA has never specified an air lead level adequate 
|jprotect health, but its last judgment on ambient levels was 
| 2ug/m3 is inadequate to protect health.* 
142 laintiffs' members and members of the public generally 
‘have been exposed to unlawful and unhealthy levels of airborne 


|lead pollution because the Administrator has failed to (a) define 


1@ safe air lead level pursuant to section 109(a)(1) and (bd) 
jjachieve that level, by any required reduction of emissions from 
jjmobile or stationary sources, as expeditiously as practicable but 


jin no case later than May 29, 1976. 


mq an 
ie J WIC 


The failure of the Administrator to 
section 108(a)(1) of the Act will result 3 tripling 
jjamount of lead contained in the gasoline sold in New York 


[starting January diy: O75. 


43 The amount of lead contained in the gasoline sold in New 
i} 


jYork City has been reduced by steps since 1971. New York City 


\Administrative Code §1403-2-13-11. This reduction caused an 


* EPA's Position on the Health Effects of Airborne Lead IV-5 
(Nov. 29, 1972). 


| 

| a ee 

| immediate reduction in New York City's lead poisoning case load, 
Letter of March 20, 1973, from New York Commissioner of Air 

|| Resources to EPA Administrator. 

1 When the federal fuel additive regulations become effec- 
|| tive on January 1, 1975, section 211(c)(4) requires that the 

| City's ordinance be preempted. 


| 45 Section 211(c)(4)(C) provides, however, that such pre- 


|} emption will not occur if a non-federal regulation is necessary 


| to achieve a national ambient air standard, | 
| 46 If the Administrator had complied with health protection 

|| proeeduress including the listing of lead and the setting of 
llambient standards for lead, the City's ordinance would not be 


|} preempted since the federal regulations, particularly in the year 


| 
11975, are insufficient to achieve any conceivable national ambient | 


l|air standard throughout New York City. 


liv. CLAIMS. 


Claim LT 


| 47 The Administrator has failed to carry out a mandatory 


‘| duty prescribed by section 108{a)(1) of the Clean Air Act by 


|| failing to put lead on the initial list required to be published 


within 30 days and to list lead at any time thereafter. 


Claim II 
Title 5 U.S.C. §706 provides that: 


"To the extent necessary to decision and when pre- 
sented, the reviewing court shall decide all relevant 
questions of law, interpret constitutional and statu- 
tory provisions and determine the meaning or applica- 
bility of the terms of an agency action. The 
reviewing court shall 


(1) Compel agency action unlawfully withheld or 
unreasonably delayed," 
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4g The Administrator has unlawfully withheld and unreason- 


ably delayed agency action which was prescribed by law. 


| VI, RELIEF. 


WHEREFORE, Plaintiffs pray: 

(1) That this Court adjudge that the Administrator has 

|| violated section 108(a)(1) of the Clean Air Act by his failure 

| to put lead on the initial list of pollutants required to be pub- 
| lished by January 30, 19715 | 


(2) That this Court enter an order compelling the Admin- 


istrator to implement the health protection procedures of the 

| Clean Air Act (sections 108-110) with regard to lead; 

[1(3) deleted. ] 

(4) That Plaintiffs be awarded reasonable attorneys' fees 
| and costs of litigation pursuant to section 304 of the Act; and 
(5) That Plaintiffs have such other and further relief as 


this Court deems just and proper. 


Respectfully submitted, 


[rile eerbal 


David Schoenbrod 
Attorney for Plaintiffs 
(Natural Resources Defense 
Council, Inc.) 
15 west 44th street 
New York, New York 10036 
(869-0150) 


Dated: New York, New York 
November 27, 1974 


(Original Complaint filed on October el, 1974) 
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UNITED STATES DISTRICT COURT 
- 
FOR THE SOUTHERN DISTRICT OF NEW YORK 


| NATURAL RESOURCES DEFENSE COUNCIL, INC., 
i @t al., 


Plaintiffs, 
b CIVIL Acrtoy 
Vv. No, 74-4617 


| RUSSELL TRAIN, Administrator of the Us. 
| Environmental Protection Agency, et al., 


Defendants. ORDER 


At the request of Plaintiffs the following allegations 
|| of the Amended Complaint dated November 27, 1974, are hereby 


I} * . 
| Striken to correct clerical errors: 


(a) page 2 - the sentence beginning with the words "The 


| Administrator's refusal to perform...." and ending with the words 


I" ....0rder of March 8, 1974)."; 


(b) page 2 - the clause beginning with the words "....and, | 
| accordingly, to prevent...." and ending with the words "....on 
| January as 1975.3 and 
1 (c) pages 13-14 - paragraphs 42, 43, 44, 45, and 46 in 
| their entirety. 


SO ORDERED. 


ena toieaienilichsalcepetinisan casi celianicdluce desis Guy 
United States District Court Judge 
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|fall far short of protecting health from this source of lead 
ns > 


|| pollution by May 29, 1976. 38 Fed. Reg. 33734. 
! 
|| 38 These regulations, according to EPA, will have no impact 


i} 
1} 
| 


| on the lead content of gasoline until 1977. Kivel Memo,, Nov, 

| 30, 1973. 

| 39 The regulations will leave up to 40% of the lead in gaso- 
| Line in 1979, the final year of reductions, thereby allowing 


| ambient air lead levels of 2ug/m2 in 1979. 


| 40 EPA has never specified an air lead level adequate to 
| i 
| 2ug/in 


|protect health, but its last judgment on ambient levels was that 


2 


is inadequate to protect health.* 


1 
| 41 Plaintiffs' members and members of the public generally 
{ 


|| have been exposed to unlawful and unhealthy levels of airborne 


| lead pollution because the Administrator has failed to (a) define 
la safe air lead level pursuant to section 109(a)(1) and (b) to 


achieve that level, by any required reduction of emissions from 


|| mobile or stationary sources, as expeditiously as practicable but 
1 


| in no case later than May 29, 1976. 


[(M142-46 deleted. ] 


EPA's Position on the Health Effects of Airborne Lead 
(Nov. 29, 1972). 


Claim I 


| 47 The Administrator has failed to carry out a mandatory 
} duty prescribed by section 108(a)(1) of the Clean Air Act 


| failing to put lead on the initial list required to be published 


| within 30 days and to list lmd at any time thereafter. 


Cilgim. TL 
Titles U.S.C. $706 provides that: 


"To the extent necessary to decision and when pre- 
sented, the reviewing court shall decide all relevant 
questions of law, interpret constitutional and statu- 
tory provisions and determine the meaning or applica- 
bility of the terms of an agency action. The 
reviewing court shall 


(1) Compel agency action unlawfully withheld or 
unreasonably delayed." 


hay 
UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF NEW YORK 


! 
{ 


[aromas RESOURCES DEFENSE COUNCIL, INC. 
jet al, 


Plaintiffs, 
: NOTICE OF MOTION | 
Ve FOR SUMMARY \V 
: JUDGMENT, DECLARATOR 
| RUSSELL TRAIN, Administrator of the U.S. JUDGMENT, AND 
Environmental Protection Agency, et al. : MANDAMUS 
pin a 


_neaane 


i 
Defendants. : 
74 Civ, 461%, . 


PLEASE TAKE NOTICE that the Plaintiffs, Natural Resources 
| 
|Defense Council, Inc. ["NRDC"] et al., upon the annexed Statement 


| of Material Facts, Memorandum of Law, and affidavits of Dr. 


|Roger Challop (Nov. 18, 1974), Dr. Oliver David (Nov. 14, 1974), 


\Dr. Laurence Finberg (Nov. 20, 1974), David Schoenbrod (Nov. 25, 
| 


1974), William Shapiro (Nov. 12, 1974), and Marcia Tompkins (Nov. 
{ 
21, 1974), all affidavits being sworn to on the dates indicated, 


will move this Court on the 16th day of December, 1974, at 4:00 


P.M., Or as soon thereafter as counsel can be heard, in Room 


11305 of the United States Court House, Foley Square, New York, 


|New York for an order (1) granting summary judgment in favor of 
|Paesncases pursuant to Rule 56 of the Federal Rules of Civil 
Procedure, (2) declaring that the Defendants have violated section 
108(a)(1) of the Clean Air Act (42 U.S.C. §1857c-3(a)(1)) b 


their failure to place lead on a list of pollutants to be issued 


lwithin 30 days from enactment of the Clean Air Act, pursuant to 
Rule 57 of the Federal Rules of Civil Procedure and 28 U.S.C. 


§§2201, 2202, and (3) compelling the Defendants to implement 
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sections 108-110 of the Clean Air Act (42 U.S.C. §1857¢c-3-4-5) 
ee regard to lead, pursuant to 42 U.S.C. §1857h-2 and 28 U.S.C. 
§1361. 

PLEASE TAKE FURTHER NOTICE that Defendants answering papers 
will be served by hand no later than December 9, 1974, and that 
Plaintiffs' reply papers will be served by hand no later than 
\December 12, 1974, 

PLEASE TAKE FURTHER NOTICE that this motion will be sub- 
ntteea at che apove designated time and place unless attorneys 


for Defendants or this Court request oral argument. 


November 26, 1974 


BE Pt hoe, 


Attorney for Plaintiffs 

(Natural Resources 
Council, Inc.) 

15 West 4th Street 

New York, New York 10036 
(212) 869-0150 


| 
TO PAUL CURRAN, ESQ. 
United States Attorney 
! Attorney for Defendants 
U.S. Court House 

Foley Square 

New York, New York 10007 


JOSEPH McLAUGHLIN 
Shearman & Sterling 
Attorney for Exxon Corp. 
53 Wall Street 

New York, New York 10005 
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STATEMENT OF MATERIAL FACTS Attached Separately 
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AFFIDAVITS: 


DR. ROGER CHALLOP 


DR. OLIVER DAVID 


DR. LAURENCE FINBERG 


DAVID SCHOENBROD 

Appendix A: Memorandum of Nov. 30, 1973, 
from Joseph Kivel to Victor Krimm 

Appendix B: Letter of March 20, 1973, from 
Fred C. Hart to William Ruckelshaus 

Appendix Cy Memo or April i1, 1972, from 
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| UNITED STATES DISTRICT COURT 
FOR THE SCUTHERN DISTRICT OF NEW YORK 


NATURAL RESOURCES DEFENSE COUNCIL, INC. 
et. 425% 
Plaintiffs, 
ve "CIVIL ACTION 
: NO, 74-4617 
RUSSELL TRAIN, Administrator, U.S. 
ENVIRONMENTAL PROTECTION AGENCY, et al. 


Defendants. 


STATE OF NEW YORK ) 


COUNTY OF NEW YORK ) 


OGER S. CHALLOP, being duly sworn, deposes and says: 

1. I ama Doctor of Medicine, duly licensed to practice 
medicine in the State of New York. I am an Associate in 
Pediatrics and Attending Physician at Babies Hospital and St. 
Luke's Hospital and an Associate Director of the Pica Clinic 
at the Columbia Presbyterian Medicai Center, all in New York 
City. I maintain an office for the practice of Community 
Medicine at 615 West 164 Street, New York, New York. 

2. I graduated from Brookl:n College in 1963 with 
the degree of Bachelor of Science in Psychology. I received. 
M.D. degree from the New York Medical College in 1967. 

3. Iwas an intern at the Brookdale Hospital Center 
from 1967 to 1968 and a resident in Pediatrics at the Mount 
Sinai Medical Center, New York, New York, from 1968 to 1969. I 
was the Chief Resident at Mount Sinai Medical Center from 1969 
to 1970. I served on active military service from 1970 to 


1972 as Pediatric “onsultant (Surgeon - Lt. Commander), working 


A 35 

| with the United States Public Health Service in the Bureau of 

t Community Environmental Management's Childhood Lead Poisoning 
and Accident Prevention Programs in Cincinnati, Ohio. I have 

i also served since 1971 as an Instructor in Pediatrics at both 

; the Children's Hospital, University of Cincinnati College of 

| Medicine, and at the College of Physicians and Surgeons, 
Columbia University. I am, and have heen since 1970, Pediatric 
|, Consultant to the United States Public Health Service. Since 

|! 1970, I have also served as Pediatrician at Batavia Children's 
! Clinic. I was licensed by the National Medical Board in 1968. 
I am a Diplomate of the American Board of Pediatrics, having 

i passed the examination in April of 1974. 

4, Iam a member of the Medical Advisory Committee of 
| the New York Scientists! Committee for Public Information and 

t the Lead Poisoning Committee of the Public Interest Campaign, 
Inc. I am and/or have been a member of the National Association 
of Interns and Residents; Phi Chi Medical Fraternity; American 
iF Medical Association; Bela Schick Society, Mount Sinai Hospital; 
iH and a National Member of Smithsonian Associates. 

5. I hold and/or have held the following appointments: 


|| Liaison Member, American Academy of Pediatrics (Committee on 


|| Accident Prevention) 1970 to present; Chairman, United States 


| Public Health Service Task Force on Childhood Lead Poisoning, 
1970; Member, Department of Health, Education and Welfare Intra- 
departmental Committee on Childhood Lead Poisoning, 1970-1972; 

| Member, Ad Hoc Committee on the Daily Permissible Intake of Lead 
|} in Children, 1971; Liaison Representative, Subcommittee on 

|| Medical and Laboratory Issues, Department of Health, Education 


|; and Welfare Intradepartmental Committee for Planning and 


Implementation of the Lead-Based Paint Poisoning Prevention Act 
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i (PL 91-695), 1972; Member, Subcommittee on Prevention of Burn 


| Injuries, American Academy of Pediatrics Committee on Accident | 

! Prevention, 1972; Member, Technical Review Committee for Community 

1 Lead Poisoning Grants under PL 91-695, 1972; Contract Officer | 

| and Consultant, Lead Poisoning Contracts involving pica, dose 

1 and time-related effects of lead and other trace metals, out- 

f patient therapy, microblood and body lead burden analysis, 

|| educational materials and an abstract review of literature on 

lead and trace metal intoxication in children, 1971-1972. 

rf 6. I received the Superior Performance Award from the 

i United States Department of Health, Education and Welfare in 

I 1972 for my work in developing and organizing the national effort | 

| to prevent lead-based paint poisoning in children. 

7. <I am the author or co-author of 10 publications on 

| the health problems associated with lead and have participated 

\ in eight workshops in this field. I have also served as deehntees 

| consultant or contributed to 15 additional publications on health 

i problems associated with lead, 

! 8. I am familiar with most of the published literature 

|, and research with respect to the physiological effects of 

| airborne lead and in particular with such effects as they 

| relate to infants and children, I am thoroughly familiar with 
the on-going studies and assessments of reduced lead levels in 
gasoline by the U.S. Environmental Protection Agency, as well 
as New York City Environmental Protection Administration's 


experience with its lead in gasoline standards. I am familiar 
& 


with the New York City experience of reduced lead in street dirt 


and a concomitant decrease in the reported incidents of childhood | 


|; Lead poisoning since the time these standards went into effect. 


It must be added, however, that a vigorous childhond lead screening 
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program was being carried out by the New York City Health 
Department at the same time. 

9. Iam thoroughly familiar with the dustfall lead 
theory (that atmospheric fallout of lead is the primary source 
of measured lead content of urban street dust) and it 
medical opinion that dustfall lead represents a significant 
health hazard in New York City, in particular with respect to 
infants and children. The retention of lead by the body is 
cumulative and adds to the total body burden from whatever 
source. For that reason and inasmuch as there is no known 
biological value in lead and its potential toxicity has been 
demonstrated, it is medically advantageous to reduce human 
exposure to lead from all sources to the lowest possible level, 
particularly among infants and children in an urban environment. 
Recent evidence about elevated blood lead levels (40 to 59 
micrograms per 100 milliliters whole blood) that were below 
levels set for active drug chelation therapy (60 micrograms 
per 100 milliliters whole blood) has raised concern about the 
large number of urban children in this category. In an epidemo- 
logic follow-up study of an El Paso, Texas, smelter and its fall- 
out radius, investigators found that children who had had blood 


| 


lead levels about 40 micrograms at the time of the original study | 


done in 1972, as compared with a control group of matched children 


who were below that level at the same time, showed a significant | 
reduction in motor performance IQ (but not verbal IQ) as compared | 
to the control. The authors concluded, "This study suggests that | 
children with blood lead levels in the 40 to 80 micrograms per 

100 milliliter range may display subclinical impairments in a 
broad range of psychological function." (Center for Disease 

|| control Morbidity and Mortality Report, Vol. 23, No. 18, May 


| 4 , 1974) - 
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10. While it is medically helpful to reduce all exposure 


to lead from all sources (lead based paint, lead dustfall, 


| etc.) in children and adults, it is especially crucial in those 
first three years of age, because of lowered physical protection 
| by a lack of shielding of the brain in this age group. Higher 
than expected (20 to 30 micrograms per 100 milliliters whole 
| blood) umbilical blood lead levels in some urban newborns, 
| which could only have come from maternal transfer, 

have been comp bees As long as the newborn starts out with 
a birthright of a greater than zero lead level, he or she is. 
virtually more at risk to reach unsafe levels during 
childhood if exposure continues. It is because of this desire 
to reduce the baseline lead exposure Of children that I res- 
| pectfully submit that the current New York City ordinance 


not be preempted by the federal standards. 


Sworn to before me this 


18th day of November, 1974 


CAROL ANN HINE 
NOTARY PUBLIC, STATE OF NEW YORK 
NO. 31-4512752 
QUALIFIED IN NEW YORK COUNTY 
COMMISSION EXPIRES MARCH 30, 1975 


| UNITED STATES DISTRICT COURT 
| FOR THE SOUTHERN DISTRICT OF NEW YORK 


6k capi leeks ce inate! Salk Sak hen a ule " 


|| NATURAL RESOURCES DEFENSE COUNCIL, INC., 
et al., 


Plaintiffs, 
: CIVIL ACTION 
Vv. NO. 74- 4617 


|| RUSSELL TRAIN, Administrator, U.S. 
Environmental Protection Agency, et al., 


Defendants. 
AFFIDAVIT 


STATE OF NEW YORK ) 
| COUNTY OF KINGS  ) 


OLIVER J. DAVID, being duly sworn, deposes and says: 

1. I am a Doctor of Medicine, duly licensed to practice 
medicine in the States of New York and California, an assistant 

| professor of psychiatry at the Downstate Medical Center of the 

| State University of New York ("Downstate Medical Center"), and 

| maintain an office at 450 Clarkson Avenue, Brooklyn, New York. 


2. I received a Bachelor of Science degree from the City 


i COllege of New York in 1958, an M.D. degree from Downstate 


Medical Center in 1962, and a Doctor of Medical Science degree 
| from Downstate Medical Center in 1971. 

3. I served my intershitp at Mt. Zion Hospital, San 

| Francisco, California in 1962-63, was a captain in the United 
States Air Force Medical Corps in 1963-65. I was a resident 

| in psychiatry at Hillside Hospital, Queens, New York in 1966-67 
|| and at Kings County Hospital, Brooklyn, New York in 1967-69. 


| 
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in have been affiliated with Downstate Medical Center as an 
—— in psychiatry in 1968-70, as a clinical assistant 
professor of psychiatry in 1970-73 and as an assistant professor 

| of psychiatry since early 1973. I have also served as a consultin 
|| psychiatrist for the South Beach Psychiatric Center of the New 

| York State Department of Mental Hygiene from 1971 to the present 
|| time. 


4, Iwas certified by the National Board of Medical Exa- 


|| miners in 1963 and by the Board of Psychiatry and Neurology in 


|| 1972. 

5. I have concentrated my research at Downstate Medical 

| Center on the relationship in children between lead concentrations 
ain the blood and urine and hyperactivity. 


6. I am the primary author of an article describing this 


I| work through 1972, entitled "Lead and Hyperactivity," which 
| aapiaied in the October, 1972 issue of the medical. journal 

| Lancet. Very high cencentrations of lead are known to cause 
; massive brain ices in children. It is logical that lesser 


| concentrations of lead would cause lesser degrees of brain damage, 


|| although no direct experimental proof is available at this time. 
|| The best evidence now obtainable of the effects of lead assimi- 

| deeken on children's brain tissue is the correlation of blood 

'| concentrations of lead with clinically observable manifestations 
| of brain dysfunction. 

7. Hyperactivity is the most common sympton of the syn- 


drome termed "minimal cerebral dysfunction" or, in lay language, 


| minimal brain damage. The research referred to in paragraph 6 


involved the determination of the concentration of lead in the 
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|| blood and urine of approximately 60 children who had been deter- 

| mined to be hyperactive and approximately 35 children (the 

| control group) who had been determined to be not hyperactive. 

|| Blood lead levels of 20 micrograms ("ug") per 100 milliliters 

("mL") are generally regarded by medical experts as "safe" and 60 

| ug per 100 ml levels are almost universally considered to be 

toxic, with no consensus at present as to the range between. 

| The mean blood concentrations of lead among the hyperactive 

| children was 26 ug per 100 ml compared with 22 ug per 100 ml 

among the control group. More startling, approximately 50 percent | 
of the hyperactive children had a blood concentration of lead 

| between 20 ug per 100 ml and 60 ug per 100 ml, while by contrast, | 


| only 15 percent of the control group had a blood concentration | 


in that range. The research, therefore, indicated a positive 


correlation in children between elevated blood concentrations 


| of lead and hyperactivity, and strongly suggests that the 


assimilation of lead by children may be a cause of hyperactivity. 


| On the basis of this work, I am recommending a re-evaluation by 


| the medical profession of the blood concentrations of lead in 
| children which should properly be regarded as "safe." 
8. Since the research described in paragraphs 6 and ts 
| have continued to concentrate my work on the relationship betwee 


7 


|| low-level lead exposure and brain dysfunction in children. This 


| research both corroborates the initial research and further 
|| Suggests that, in some children, low-level lead exposure may be 
|| causal of minimal brain damage. This additional research consists 


of two studies described in paragraphs 9 and 10. 
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13. To the extent that the assimilation of such lead | 
| from the environment may be a cause, alone or in combination with | 
|| Other causes, of hyperactivity leading to problems in education | 
, OY possibly a cause of more serious dysfunctions, it is my opinion 


|| that lead in the environment is a proper subject of public concern 


| and should be reduced to the greatest extent possible. 


CAROL ANH EINE 
NOTARY PUBLIC, STAVE OF RCW YORK 
7 NO. 31-4512742 
F QUALIFIED IN NEW YORK COUNTY 
COMMISSION EXPIRES MARCH 39, 1975 


| Sworn to before me this 


Th 
4 aay of November, 1974 


Coaldatiie 
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UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 


NATURAL JEFENSE COUNCIL, INC., 
et al., 
Plaintiffs, 
Vv. 


' RUSSELL TRAIN, Administrator, U.S. : CIVIL ACTION 
Environmental Protection Agency, et al., NO. 74-4617 


Defendants, 
AFFIDAVIT 
STATS OF NEW YORK 


|; COUNTY OF BRONX 


LAURENCE FINBERG, being duly sworn, deposes and says: 

1. I am a Doctor of Medicine, duly licensed to practice 
medicine in the State of New York and am, and have been since 
1963, Chief of the Department of Pediatrics at the Montefiore 
Hospital and Medical Center, Bronx, New York,and Attending 
Pediatrician at Bronx Municipal Hospital Center. 

2. I ama graduate of the University of Chicago, where I 
received a Bachelor of Science degree in Physiology in 1944 and 
| a Doctor of Medicine degree in 1946, I was an intern at the 

University of Chicago Clinics from 1946 to 1947 and served on 
|; active military service as Senior Assistant Surgeon, United States| 
Public Health Service (Venereal Disease Division, Rapvid Treatment | 
| Center, Hot Springs, Arkansas) from 1947 to 1949, I was an 
Assistant Resident and Resident in Pediatrics at the Baltimore | 
i City Hospitals from 1949 to 1951. From 1951 to 1963, I served 
continuously at the Baltimore City Hospitals, holding the following 


|; positions: Assistant Chief Pediatrician, 1951-1961; Director of 


| 

|| Pediatric Outpatient Department, 1951 to 1963; Director of Pre- 
| 
} 


|} mature Nursery, 1951-1959; Associate Chief of Pediatrics, 1961- 
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1963. I also served as Pediatrician for the Harriet Lane Home 
|| from 1951 to 1963. I was certified by the American Board of 
|Peaiatrics in 1952. 

3. I was an instructor in the Department of Pediatrics, 
|| Johns Hopkins University School of Medicine from 1951 to 1956, 
land Assistant Professor of Pediatrics at that institution from 
111956 to 1963. I am, and have been since 1963, Professor of 
|| Pediatrics at the Albert Einstein College of Medicine, New York 
City. I am a member of Phi Beta Kappa, Alpha Omega Alpha and 
i'the Society of the Sigma Xi. I served as Editor of the Section on! 
| Nutrition, Barnett's Pediatrics 15th Edition, published in “971. 

4, Iwas the Consultant Pediatrician at the Sinai Hospi- 
Ital of Baltimore from 1959 to 1963. From 1964 to date, I have 
been Consultant in Pediatrics at Jewish Memorial Hospital, New 

York City, and from 1965 to date, I have been Pediatric Consultant | 
|to the United States Children's Bureau. I am, and have been since | 
\| 1969, an Examiner for the American Board of Pediatrics. From 
| 1970 to date, I have served as Consultant Pediatrician for 
| Blythedale Children's Hospital, Valhalla, New York, and Phelps 
|,Memorial Hospital, Tarrytown, New York. 

5. Iam and/or have been a member of the following societies 
|! and committees: American Pediatric Society; Society of Pediatric 
|| Research; American Academy of Pediatrics (Committee on Environ- | 
i,mental Hazards, 1968 to date); Association of Medical School 
|| Pediatric Department Chairmen, Inc.; American Institute of Nutri- 
li tion; Association for Pediatric Ambulatory Services; American 
|| Socdety for Clinical Nutrition; American Federation for Clinical 
|| Research; American Society of Nephrology; International Society 


|| of Nephrology; American Association for the Advancement of 


\| 
i} 
\} 
| 
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|| Science; American Medical Association; National Society for 
Medical Research (representing academic pediatric societies); 


Pan American Medical Association. 


|| 
} 
\| 


6. I am also a member of the following societies and 


| i 
|| Committees : Bronx Pediatric Society (President, 1969-1970); the 
|| Harvey Society; Medical Society of the State of New York (Bronx 
i| 
1} . i‘ Pi . 

|, County) ; New York Academy of Medicine (Chairman of the Pediatrics 
l, 


|| Section, 1967); New York Academy of Science; New York Diabetes 

| Association; Pediatric Advisory Committee of the. New York City 

H Depertment of Health (1970 to date). 

| 7. %I am the author or co-author of more than 70 published 


|; articles in medical science, principally related to pediatrics, 
ij Including an article in collaboration with H. Roffman entitled 
| 


| "Lead Poisoning in Children - A Disease of the Environment," 


| published in Health News by the New York State Department of 
Health in July, 1969. | 
8. Iam familiar with most of the published literature 


|| and research with respect to the physiological effects of airborne | 
|! | 


|} lead and in particular with such effects as they relate to 


|| infants and children. 
i! 
| 9. I am familiar with the dustfall lead theory (that 
|| atmospheric fallout of lead is the primary source of measure¢e 
| 


| 
| lead content of urban street dust) and it is my medical opinion 


| 
| 
| 
\ 


||} that dustfall lead represents a significant health hazard in 


|| New York City, in particular with respect to infants and children. 
|| From my Own clinical experience, there are urban children who 
|| were dirt eaters with elevated blood leads and signs of toxicity 


|| where painted surfaces in the household and other parts of their 


(environment could not be incriminated. 
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10. There is no known biological value in lead and its 


| potential toxicity has been documented. Inasmuch as the retention 


lof lead by the body is cumulative and, by adding to the overall 
|| body burden, may aggravate an already ccmpromised system, any 

|| reduetion in the lead content of the urban atmosphere from what- 
/ ever source would be medically helpful, particularly to the 
extent that such reduction would contribute to a corresponding 
|, reduction in the lead levels in street dust. Correspondingly, 
/an increase in the lead content of the urban atmosphere presents 
lla danger by increasing the retention of lead. 

! ii. The effects of excessive exposure to lead are not 


|i limited to the veriod of expos':re since the body accumulates 
is p 


|| lead and since lead may cause life-long medical problems. 


C 


(| Sworn to before me this 


The 


4) 
oO day of November, 1974 
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EVA fonrt 
COMMISSION*YR OF DEEDS 
CITY OF NEW YORK NO. 3-424 
Certifie! i: Mranx County 
Commission Expires March 30, 1976 
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Gorald ti. HWansler, PoE. 
Regional Administrator 


Proposed Regu ulations of F: .:1ls and Fuel Additives (proposed 40 CFR 
Part 80) . 
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Dr. Joun E. thiiddleton 

Deputy Assistant Administrator for Air Programs 
Parklawn Bldg 

§600 Fishers Lane, Rn. 17-59 

Rockville, Naryland 20852 


The Region II Office has solicited corments from State and local 
agencies and received the following responses:_ 


ME loOL Environmental Protecison, erty of 
lagara County Health Department and West- 


awn ee 


~ ‘ 
Ave! Geehe | oe SFULaECSONS ° 


2. Suburban N. J. Air Pollution Agency and Eric County Health De- 
partment state that they have nothing to add. 


3. N. Y. State Department of Environmentai Conservation requests 
that a quicker time table for lead phase-out be created. Low lead fuels 
are a requirement for New York State's proposed NO, retrofit control 
program in New York City for gasoline powered trucks. Lead deposits 
‘ plug up the recycle gases required to control NOx formation. Further- 
more, lower lead in gasoline will reduce vehicle particulate emissions 
and help enable New York City to meet primary particulate standards. 
Finally, New York City currently is exceeding the recommended anbient 
air lead level of 2 ug/m3 three month average and necds relief as soon 
‘as possible. : 


- 


4. oi, M. City Devartuent of Air Reecourcds ssints cuc that New York 
City has three month average lead readings of 28 ug/m3 at its Queens- 
Midtown Tunnel toll booths and three month geometric readings of 
5.19 ug/m3 on the Qucens Borough Hall roof. Th- New York City agency 
believes that the regulations will not bring the ambient air lead to 
safe levels. It protests that except to meet particulate levels re- 
quired by the implementation plan, New York City will not be able to 
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SURVEY OF HFAVY METALS CONTAMINATION 
SHOSHONE COUNTY, IDAHO 
STATUS REPORT 
October 2, 1974 


I. BACKGROUND 


Through a routine monitoring program, the Department of Health and 
Welfare became aware of in sing levels of lead in the ambient 
air in the vicinity of Kellogg, Idaho, from 1971 to 1973. Although 
no specific numerical air quality standards exist for lead and no 
health problem attributable to the lead concentrations had been reported, 
the Department concluded that a special study of the situation was 
warranted. It was felt that the source and the ultimate fate of the 
lead should be determined. Shortly after a limited environmental study 
was initiated by the Department in early 1974, two cases of lead absorp- 
tion in children from Kellogg were reported. In response, the environ- 
mental survey of heavy metals in the area was intensified and carried 
out in conjunction with a comprehensive study of human lead absorption 
in Shoshone County. While lead was the primary subject of the survey, 
_other heavy metals were also of concern. The environmental studies 
were outlined as follows: 


A. Hi-vol air sampling in population centers. Twenty four hour 
samples will be collected every other day in order that reasonably 
accurate monthly averages and variations may be calculated. Air 
sampling will be done at the following distances from the smelter; 
less than 1 mile, 1.5 miles, 2 miles, 3 miles, 7 miles, 11 miles and 
17 miles. ' : 


Soil samples will be collected in three phases: 1) an intensive 
sampling survey will be made during the first 10 days cf June when . 
approximately 150 samples will be taken at general sites (school 
yards, playgrounds, residential yards) within population centers 

from less than 1 mile to 17 miles from the smelter. 2) an extensive 
sampling survey will be made during the latter part of June and July 
when samples will be taken from the entire valley using an appropriate 
sampling grid. 3) a specific sampling survey will be done in con- 
junction with the human (blood sample) survey at which time samples 
will be taken from the yards of the children selected for blcod 
sampling. 


Vegetation samples will be taken in the same manner as describea for 
soil sampling. Vegetation taken during the human survey will include 
garden vegetable samples. 


Water samples will be taken from the municipal water systems and from 
other sources of water used for human and animal consumption. 


House dust samples will be taken at each surveyed residence during 
the human survey and from schools and other public buildings. 


, 


II. PHASE I 


a ey 


This report is a summary and preliminary analysis of data collected 
in Phase I of the environmental survey, along with a very limited 
presentation of available data from Phase III. 


REPORT: +. 


In Phase I of the study, the purpose was to: find where lead was 
present in the general environment and what vossible sources of lead 
contamination have contributed, or continue to contribute, to the 
problem. It must be remembered that in this phase the specific home 
environment is not addressed, but the study is designed to observe the 
general environment, (air, water, soil and vegetation.) 


Significant and abnormal levels of lead in each of these categories 

were found throughout the valley. Levels of lead higher than those found 
in the existing literature are consistently observed in the Kellogg- 
Smelterville area. Several of the samples were screened for other heavy 


‘metals (zinc, cadmium, arsenic, mercury and antimony.) It is suspected 


that the cadmium levels observed may constitute a human health hazard 

in some areas. Antimony and zinc are present in significant amounts in 
many areas; however, the health effects of the environmental contamina- 
tion of these metals is not known. A local veterinarian has cited many 


animal deaths in the area as caused by antimony and cadmium, as well as 
lead poisoning. 


Because of the immediacy of the problem, attention has been focused on 
lead. In comparison to published information, the lead levels in the 
communities of Kellogg and Smelterville are as high, or higher, than any 
recorded elsewhere. 


As this summary is read, it must be remembered that the data set here is 
incomplete. There are several observations and parameters regarding each 
site that are not included. What follows in a nominal analysis and should 
be reviewed as such. At some time in the near future, a rigorous analysis 
will be performed that will include analysis of all variables and all 
appropriate parameters. At that time, some relationships may become 
evident that are too subtle to surface in this. cursory approach. 


A. Air 


Data on the concentrations of lead in the ambient air exist from 1971 
to the present. Until May of this year that data consisted of three 
stations. These stations are denoted by a star in the following table. 


STATION NAME LOCATION DISTANCE FROM 
SMELTER 


YY 


Silver King Silver King School, Smelterville 
*Smelterville City Hall, Smelterville 

*Kellogeg Medical Center 2llogg Doctors Clinic, Kellogg 
*Kellogg City Hall, Kellogg 

Pinehurst Elementary’ School, Pinehurst 

Osburn Radio Station, Osburn 

Wallace Post Office, Wallace 

Mullan Elementary School, Mullan 

Cataldo Comnercial Building, Cataldo 
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In conjunction with this Study, the six additional high volume | 
samplers listed above were added to the network. We would con- 
sider readings in excess of a 1.5 ug/m3 to be significantly above 
normal readings for cural areas of this character. Abnormal 
readings have been observed on all but the Mullan monitor, however, 
abnormal lead concentrations are uncommon in Wallace and Cataldo. 
Consistent above normal readings of lead in the ambient air were 
found from Osburn to Kingston. The suspected sources of air con- 
taminant in this area are as follows: 


Suspected Source Concentration Effect 
of Pb Volume Area 


Area Sources 100 ug/m -~ 1T/mo 7104 £t. roads 
Automobiles in exhaust 


Soil & dust > Sees Se ae 
Ore & concentrate 5~60% ~ 104 ft. railroads 
: transportation : 


Point Sources 
Bunker Hill Smelter 50-70% ' Entire Valley 
Blast Furnace & Main 
Stack 
Bunker Hill Fugitive 20-70% < 10 miles 
Sources Iry- 20T/Me 
Milling Operations 5-15% | <1 mile 


Ambient air concentrations of lead have been increasing regularly 
since the beginning of our records. This increase can be seen in 
Figure 1 (lower plot). The upper plot in Figure I represents the 
readings obtained for total suspended particulate. . As the ambient 
lead and particulate concentrations do not increase proportionately, 

’ an increase in percent lead in the particulate matter has been evident. 
This trend is shown in Figure 2. These observed percentages of lead 
in the particulate matter are much higher than any observed in the 
soil thus far. This woul@ sugg.st that the bulk of the lead in the 
ambient air originates from those sources with higher concentrations 
of lead. Those sources are concentrate and smelting activities. 


Two months of ambient air data from the high volume sampler network 
in the valley have been completed and analyzed. Those months are 
June and July, 1974. A plot of the monthly averages from those sites 
can be seen in Figures 3 and 4. 


? 


B. Soil 


Unlike the air pollutant situation, there are several sources of 
soil pollution of significant magnitude. They include deposition 

of air and water-born contaminants and the physical incorporation 

of solid dumped contaminants. A listing of possible sources follows: 


Air Born Sources _ 


- dust blowing from other areas. 
~ deposition of particulate matter. 


Water Born Sources 
- deosition from polluted waters. 
~ deposition of flood residue. 
~ transport by surface runoff. 


Contamination By Solids 
- mine tailings disposal. 
- jig tailings disposal. 
~ low grade ore disposal. 
- ore and ccncentrate spills. 
- tracking of material by transportation vehicles. 


Because of this variety of sources, the level of observed lead 
concentrations in the soils of the valley is somewhat erratic. There’ 
are several small isolated areas throughout the valley that are 
observed as having high levels. Usually those high levels can be 
attributed to one or more of the above. Areas around old and present 
mills have high concentrations. Tailings disposal sites are high in 
- lead and other metals. Flood plain sites show increased lead levels. 
Several other examples are common. 


lowever, it is obvious that high levels are observed in the Kellcgz- 
Smelterville area. Again, these concentrations are centered at the 
Bunker Hill complex. This is uot surprizing as this area is the 

focal point of the lead industry in the valley. Certainly some of 
this soil contamination is a result of discharges and effluents from 
‘the smelter complex. Others are a result of ores and concentrates 
moving toward the smelter. Disposal of tailings and the use of mine 
wastes for fill, etc., contributes to this concentration. Essentially 
this area is, and has been, for over 80 years, the center of a large, 
active, and everchanging industry. ‘The lead contamination in the soil 
of this area represents these many years of activity. 


Figure 5 shows a plot of lead concentration in the soil versus the 
distance from the reference point. 


C. Vegetation 


The lead levels observed in vegetation are a product of both 
physiological uptake from contaminated soils and the absorption and 
deposition of particulate matter from the atmosphere. We would, 
therefore, expect that the ie nay: would reflect the trends ob~ 
served in the soil and air. Figure 6 reflects the validity of this 
suspicion. Vegetation lead levels also show a distinct relationship 
with distance from the reference point. Plotted on this graph are ~ 
bech washed and unwashed vegetation samples. Because these are all 
samples of grasses, there is no clear relationship between washed 

' and unwashed vegetation except in areas where the particulate matter 
is heavy with lead. : 
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‘D. Summary 


Generally, it is apparent that the center of abnormal lead 
concentrations in the valley is the Bunker Hill complex. Other 

small "hot spots" exist, notably around old mining and milling 

areas and the flood plains of creeks that service the same. Leaching 
and wind blown dusts from these areas still constitute an active : 
source. Concentrate is still spilled by trains moving up and down 
the valley. However, in both magnitude and source strength, the 
largest and certainly what is expected to be the most significant 
active source of contamination is air-born emissions from the Bunker 
Hill complex. Nevertheless, it must be recognized that the relative 
public health significance of current emissions from the Bunker Hill 
complex and the lead deposited in the environment during past years 
has not yet been established. 


JiI. PHASE II STATUS REPORT: 


Since Phase II of the survey is not as directly related to specific lead absorp- 
tion cases as is Phase III, laboratory analysis of samples taken in Phase II 
were assigned a lower priority than those taken *n Phase III. Further, because 
of the nature of the Phase II study, data must be examined through the use of a 
computer. Therefore, a rep.<t of the Phase II information must be delayed. 


IV. PHASE III STATUS REPORT: 


The Phase III study involves concentrated environmental sampling to verify Phase 
results end also is concerned with localized environmental sampling to correlate 
with blood samples taken from children. Since large numbers of samples were 
taken and laboratory capacity is limited, sawpling areas were prioritized for 
analysis. At this point in time, only data fox Area I (Smelterville area) are 
available. A detailed examination of the data has not yet been accomplished 

but average values and-range of values for various sample types from Area I have 
been calculated and are shown below: ‘ 


LEAD CONCENTRATION 
AVERAGE 
Soil 6,700 ppm 26,700 ppm 
Vegetation (grass) 1,200 ppm 2,200 ppm 
House dust 12,000 ppm 38,900 ppm 
Inside paint - ; 179,000 ppm 
Outside paint - 353,000 ppm 


The lead concentrations in all of the sample types are sufficiently high to 
warrant concern. However, a cursory examination of the data shows no obvious 
correlation between levels of environmental lead ard levels of blood lead in 
children. This is to be expected, however, since nearly all of the blood lead 
levels reported for Area I are high and the range of values is not great. There- 
fore, the possibility of correlation of blood and environmental lead data in 

. Area I is limited. More comprehensive examination of Area I data may show subtle 
correlations. Later analysis of all samples from all geographic areas (which 
include a greater range of blood lead levels) may show obvious correlation and 
develop a cause-effect relationship. 
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SUPPLEMENTARY HEAVY METAL SCREEN - PHASE I (ppm) 


Sample # , Type Cadmium Arsenic Mercury inc. Antimony 
Cd As Hg : So. 
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UNITED STATES DISTRICT COURT 
POR THE SOUTHERN DISTRICT OF NEW YORK 


ee ee ee FF SE eh FS Ho” 


NATURAL RESOURCES DEFENSE COUNCIL, INC. 
15 West 44th Street 
New York, New York 10036 


NEW YORK ASSOCIATION FOR BRAIN INJURED CHILDREN 
95 Madison Avenue 


New York, New York 


CENTER FOR SCIENCE IN THE PUBLIC INTEREST 
1779 Church Street, NW 
Washington, D.C. 


ENVIRONMENTAL ACTION COALITION 
1346 Connecticut Avenue, NW 
Washington, D.C. 


FRIENDS OF THE EARTH 
620 C Street, SE AFFIDAVIT 
Washington, D.C. 


HIGHWAY ACTION COALITION 
Room 731, DuPont Circle Building 
Washington, D.C. 


Washington, D.C. 
U.S. ENVIRONMENTAL PROTECTION AGENC 
4th & M Streets, SW 

Washington, D.C. 


Defendants. 


Pm ee em IO ee SS NE eS HS SE ED SE ee ne eH 


STATE OF NEW YORK ) 
: SS 

COUNTY OF NEW YORK) 
WILLIAM SHAPIRO, being duly sworn, deposes and says 

1. I am an assistant to the Commissioner of the Ne 


York City Department of Air Resources. I am responsible for 


various technical programs for the Bureau of Motor Vehicle 


NATIONAL WELFARE RIGHTS ORGANIZATION ' 
1420 N Street, NW 

Washington, D.C. 

Plaintiffs, : 
Ve 

RUSSELL TRAIN, As Administrator 

Environmental Protection Agency 

4th & M Streets, SW 

: 


Pollution Control including the implementation of New York 
City's lead reduction law (section 1403.2-13 of the Administrar 
tive Code of the City of New York). I hold a Bachelor's De- 
gree cum laude in Chemical Engineering from City College of 

New York, and a Master's Degree in Chemical Engineering with a 
minor in Air Pollution from New York University. This affi- 
davit is submitted in support of plaintiff's motion for summar 
judgment in this proceeding. 


2. New York City's lead regulations provided for a 


gradual re‘luction and eventual elimination by January 1, 1974 


of lead additives in gasoline sold in the City. 


95,9 Octane No. Below 95.9 
and above Octane No. 
I On & after Nov.l, 1971 2.0 grams per gal I.5 grams per ga 

Ii On & after Jan.1, 1972 1.0 " by id * . “ 
TIY On & after Jan.1, 1973 o.5 

IV On & after Jan.1, 1974 zero (Q0.075)grams zew(0.075)grams 
This schedule has been modified, however, in the course of 
litigation between the City and five oil companies \ prima 
issue in this litigation involves the pre-emption of these 
local lead regulations by less stringent federal lead regula- 
tions. With respect to these five oil compamies, which supply 
approximately 51% of New York City's gasoline supply, the 
1972 limit, 1.0 grams/gal,has to date remianed in effect. 

3. The following reductions in the concentration 

of lead in the ambient air have been measured by personnel of 
the Department of Air Resources at thirty-seven locations in 


New York City. 


% Reduction Average of % Reduction 


Average _From 1970 Peaks fom 1970 
liga peg: or eae 


1970 
1971 1.49 ~22.8% 9.70 


A 73 
(Micrograms/Cubic Meter) 
1972 Lead -~33.7% 5,43 ~43.7% g 

| 


1973 1.03 ~46.6% 2,94 -69,5% 
(lst Nine Months) 


New York City's lead regulations, in spite of their modifica- 
tion, have improved the daily average air quality with repsect 


to lead by 46%, and the average of daily peak concentration by 


4. Pre-emption of New York City's lead additive 
regulations by federal regulations (38 Fed. Req. No. 234, page 
33734 et seq.) will cause a serious deterioration of the air 


co in New York City with respect to lead. Under the fed- 
ades including unleaded gasoline) ambient levels of lead 
’ 


aral regulation effective for 1975 (1.7 grams/gallon for all 
concentration will necessarily rise in New York City back to 
approximately the 1971 levels. Not until 1978 will the feder- 


regulations again achieve the reduced level of lead in the 


the final stage in the federai requiations,.5 grams pe: gallon 


is still permitted, compared ts zero grams per gallon in New 


concentrations in the area of high traffic density the elimina 
of lead additives in gasoline is necessary. Protection from 
pre-emption of New York City's more stringent 


ambient air that New York City first attained in 1973. In 197 
regulations is therefore important to avoid degradation and to 


York City's lead regulations. Thus, to avoid dangerous peak 


‘permit further improvement of the City's air quality. 


yllian 5 


Sworn to before me this 
ja" day of Se 1974 


eee: 4 die 


Notary Publ (o) 
MLLVINL. ORTNER 
No ay " ‘tte if New York 


Certifies County 


red, LUG 
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‘UNITED STATES DISTRICT COURT 
|| FOR THE SOUTHERN DISTRICT OF NEW YORK 


Oe X 

| 

| NATURAL RESOURCES DEFENSE COUNCIL, INC. 

| et Bliss 

| Plaintiffs, "CIVIL ACTION 

NO, 74-4617 
Ve 

| RUSSELL TRAIN, Administrator, U.S. pecs ela cle 

| Protection Agency, et al., 

| 

{ 

Defendants. 

AFFIDAVIT 


|| STATE OF NEW YORK ) 


| CouNry OF NEW YORK } 


| 
MARCIA ELIZABETH TOMPKINS, being duly sworn, deposes and 
| 


1. I am employed by the Natural Resources Defense Council, 


1 


Inc., as a legal secretary; I am over 21 years of age; and, I 
| 


| live at 77 East leth Street in New York City. 
| 2. On Thursday, November 14, 1974, I attended the afternoo 
session of the bi-monthly meeting of the U.S. Environmental Pro- 
tection Agency ,"EPA"] National Air Quality Criteria Advisory 


Committee ["the Committee"] meeting held in Arlington, Virginia. 


3. Ms. Donna Wicker of the office of the Chairmtn of the 


Committee advised me that minutes of the meeting are not now 


| 


| 

| 

| 

| 

| 

| 

| 

| available, and, I am basing this affidavit upon notes taken by 
ae throughout the meeting and my recollections. 

| 4, Originally established by the Department cf Health, 
i. Education and Welfare in 1968, the Committee was reconstituted 
¥ 
i 
| 
| 


by Order No, 1130.8 of the EPA Administrator [attached hereto 
as Exhibit A]. That Order states, inter alta; 
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has 


"The Committee was established in order to obtain 
assistance [to the EPA Administrator] in the development 
and implementation of the purposes of the Clean Air Act, 
as amended, regarding air quality criteria and specifically 
with respect to: 


a, ihe pathy Sys and issuance of air quality criteria 
under section 108(a)(2)3 


ec. The revision, from time to time, of the list of 
air pollutants which meet the requirements for issuance of 
air quality criteria under section 108(a)(1); ...." 
(Order, 13, p. 1) 


| 5. The Committee is composed ofemminent scientists and 
|| laypersons who are affiliated with universities, industry, and 
government. [The Committee membership is attached hereto as 

| Exhibit B.] 

| 6, One of the items on the Committee's November 14, 1974, 
eens was the issue of whether ambient lead should be listed es 


a criteria pollutant under section 108(a)(1) of the Clean Air 


‘Act. [The Agenda is attached as Exhibit C.] The Committee had 


| taken up the issue of listing lead, on its own initiative, as 
| 
ia result of concern raised at previous meetings as to the adequacy 


t 


f EPA's approach to safeguarding health from lead pollution. 
7. In order to help it reach a resolution on whether to 
recommend the listing of ambient lead, the Committee invited 


pes of the Agency and public interest groups to make presenta- 
ene to the Committee at the meeting. [The Memo to the Committee 
| grom B.J. Steigerwald, Director of EPA's Office of Air Quality 
||Planning and Standards, presented to the Committee by Mr. Don 
eonauias Director of EPA's Emission Standards and Engineering 
Division, is attached hereto as Exhibit D; the presentation to 


‘the Committee b; the Natural Resources Defense Council, inc., 


lis attached as Exhibit E.] 


OG 


8. After considerable discussion of the Steigerwald _ 


| Memo, presented by EPA's Mr. Goodwin, Dr. Samuel Epstein, a 
 mennee of the Committee, remarked that the Agency appeared to be 
| "seriously misleading" the Committee. 

| 9. The Committee then questioned representatives of 

| public interest groups, including Mr. David Hawkins, an attorney 
employed by the Natural Resources Defense Council. 


10. <A discussion then followed by the Committee on the 


merits and the feasibility of setting an ambient. standard for 
| lead, Members of the Committee noted that the Committee had, 
many times, discussed and was very familiar with the various 


data on the health hazards of ambient lead and the nature of 


EPA's approach to the problem of lead pollution; that it had 
also many times discussed the feasibility of listing ambient lead 
for the purpose of establishing national primary and secondary 
air quality standards; and that a final resolution, of that 
subject matter was in order. Concluding the discussion, Dr, 

| Haagen-Smit, Chairman of the Committee, noted his especial : 


‘concern for young children, both in urban areas and living around 


; LSOlated smelters, who needed more stringent health protection 


from the health hazards of ambient lead than that presently 


afforded by EPA. 


11. Members of the Committee then proposed the following 


[eres for a Committee vote: 


"MOVE that the Committee formally request that the 
Administrator of the United States Environmental Protection 
Agency list ambient lead as a pollutant under section 
108 of the Clean Air Act for the purpose of establishing 
ambient air quality standards for lead." 


re 


12. After noting the abstention from voting of one member 


‘Of the Committee, a vote was called and the above resolution was 


adopted unanimously by all members of the Committee, after which 


| the meeting was adjourned. 


cefinst Ae! 


Marcia Elika) 


| Sworn to before me this 


2lst day of Noyember, 1974 


¢ 


Qualiice in tetas 
‘ 
‘ 


Commisetn. 0605 


ENVIRONMENTAL | er. 


| 
D Ope rscpy ; : 1130.8 . 


| 


Acency 


a a 
January 5, 1973 


PANELS, AND COUNCILS 


NATIONAL AIR QUALITY CRITERIA ADVISORY COMMITTEE 


1. PURPOSE. This Order revises the National Air Quality Criteria 
Advisory Committee charter to include requirements of section 9(c) 
of P.L. 92-463, Federal Advisory Committee Act, dated October 6, 1972, 


The Office of Research and Monitoring provides thc necessary support 
for the Committee. 


2. AUTHORITY. The Committee was established by the Surgeon General, 
U.S. Public Health Service, Department of Health, Education, and 
Welfare, on March 4, 1968, under section 110(d) of the Clean Air Act, 
as amended, and reestablished by the Administrator, Consumer Protection 
and Environmental Health Service, DHEW, pursuant to the Secretary's 
Reorganization Order dated July l, 1968; transferred to the U.S. 
Environmental Protection Agency pursuant to Reorganization Plan No. 3 
December 2, 1970; reconstituted by the Administrato~ of EPA on 


October 5, 1972, pursuant to section 117(d) of the Clean Air Act, as 
amended, 
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3. OBJECTIVES AND SCOPE OF ACTIVITY. The Committee was established 
in order to obtain assistance in the development and implementation 
of the purposes of the Clean Air Act, as amended, regarding air 
quality criteria and specifically with respect to: 


a. The development and issuance of air quality criteria under 
section 108(a) (2); 


b. The review and, as appropriate, modification and reissuance 
of air quality criteria under section 108(c); 


c. The revision, from time to time, of the list of air pollut- 
ants which meet the requirements for issuance of air quality criteria 
under section 108(a) (1); 


d. The listing of a substance as a hazardous air pollutant under 
a : section 112(b)(1)(A); and 


= 


Di tion Initiated by: AMAM 
EXHIBIT 8B 


1130-8 


Jan. 52 1973 


2 


e. The determination of adverse effects on the public health 
and welfare of air pollutants controlled or under consideration for 
control under applicable provisions of the Clean Air Act, as amended, 
including the determination, under section ZLL (Ce) (1) CA). that th 


emission product of a fuel or fuel additive will] endanger the pub ic 
health or welfare. 


The Committee will continue to function as long as there is a need 
to carry out these objectives. The estimated annual operating cost 
of the Committee totals $52,000, which includes 1.3 man-years staff- 
ing requirement. 


4. FUNCTIONS. The Committee provides advice and consultation to the 
Administrator, through the Assistant Administrator for Research and 
Monitoring, regarding (a) the development, documentation, and revision 
of air quality criteria for specific pollutants; (b) the designation 
of a’substance as a hazardous air pollutant; and (c) the effects on 
the public health and welfare of other pollutants, not covered by air 
quality criteria or listed as hazardous, and of airborne emission 
products of motor vehicle fuels and fuel additives. 


5.. GOMPOSITION AND MEETINGS. The Committee consists of the Assistant 
Administrator for Research and Monitoring, or his designee, as Chair- 
man, and 15 members appointed by the Administrator, for overlapping 
terms of three years. Members are prominent scientists and/or 
administrators concerned with the quality of the environment and 
.esident in universities, State and lecal governments, research insti- 
tutions, or industry. They shall be selected from relevant disci- 
piines and for their expertise in the establishment of air quality 
criteria and/or in the interpretation of scientific evidence indica- 
tive of adverse effects of atmospheric pollutants. Meetings are held 
six times a year, as called by the Chairman A full-time salaried 
officer or employee of the Agency will be designated as Executive 
Secretary who will be present at all meetings and is authorized to 


adjourn any such meeting whenever he determines it to be in the public 
interest. 


6. DURATION. The Committee will terminate two years from the filing 
date of this Charter unless extension beyond that date is authorized 
in accordance with section 14 of P.L. 92-463. 


Mi Ae 


William D. Ruckelshaus 
Administrator 
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National Air Quality Criteria Advisory Committee 


November 14, 1974 


Participants 
(Anticipated) 


Chairman 


Dr. Arie J. Haagen-Smit 
Director 
Plant Environment Laboratory 
California Institute of Technology 


Members 
Dr. Mary 0. Amdur : Dr. Eugene P. Odum 
Harvard University i University of Georgia 


Dr. David M. Anderson Mr. Elmer Robinson 
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Opening Remarks . Haagen-Smit 


Items of Interest from EPA . Hueter 


Vinyl Chloride 
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(External Draft dated 
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Recommendations 
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Airborne Lead 


Is There a Need for National Ambient 

Air Quality Criteria (and Standards)? 
Introductory Remarks Dr. Haagen-Smit 
Control Strategy Considerations Mr. Goodwin 
Discussion 
Recommendations 


Other Business, Concluding Remarks 
and Date and Place of Next Meeting 
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Ernst Linde, Executive Secretary > 
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From emission inventory estimates, it is clear that the major 
lead emission sources, in terms of either mass or population affected, 
are mobile. Only 10 percent of toial nationwide lead emissions evolve 
from stationary sources, and any stationary source control strategy 
must recognize the much greater importance of mobile source control. 


The basic mobile source convo strategy, both for new and 
existing vehicles, is one of national performance stindards. As the 
preamble to regulations imsiementing a phased reduction in the lead 
additive content of leaded gasoline states: 


",..the Administrator determined that it (is) difficult, 
if not impossible, to establish a precise level of 
airborne lead as an acceptable basis for a control 
strategy..." 


The reasons that it is difficult, if not impossible, to establish 

an ambient air quality standard to regulate lead emissions from mobile 
sources are the multiple sources of jead exposure (paint, food, 
airborne lead, etc.) and the multiple routes of exposure to airborne 
lead (inhalation and ingestion); this same reasoning applies to 
stationary sources. 


The Office of Air Quality Planning and Standards (OAQPS) began 
its preferred standards path analysis for the control of stationary 
Sources of lead before the Administrator reached his conclusions 
concerning mobile sources. The Office of Research and Development 
did prepare materiai:s concerning public health and welfare effects, 
which have been distributed to the Committee members. If the 
Administrator had chosen to define a safe ambient level as a basis 
for lead additive control, OAQPS might have decided in favor of 
National Ambient Air Quality Standards (NAAQS). At issue, however, 
would be the disruptive effects of NAAQS on EPA's national fuel 
addizives program. This program, promulgated December 6, 1973, 
requires a phased lead additive reduction that will decrease emissions 
to one quarter of the current level by 1979 and preempts local fuel 
additive regulations. If a NAAQS for lead were promulgated, it would 
supersede the preemption and a diversity of fuel requirements which 
petroleum refineries would find difficult to supply could be established. 
The required production and distribution of a variety of lead-content. 
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gasolines would be highly undesirable. Also, the fuel additive 
program is based on a five-year phased reduction; achievement of 
NAAQS is mandated as a three-year program in the Clean Air Act. 

This difference in timing could create difficult regulatory problems. 


A second option considered’ but rejected by OAQPS for regulating 
lead is National Emission Standards for Hazardous Air Pollutants 
(NESHAP). The health effects data contained in the draft document 
Summary Report on Lead From Stationary Sources which was reviewed 
by the National Air Quality criteria Advisory Committee (NAQCAC) indicate 
that lead emissions should be regulated, but they do not pose a threat 
to human health to the extent of causing or contributing "to an increase 
in mortality or an increase in serious irreversible, or incapacitating 
reversible, iliness." Elevated blood lead levels have been observed 
in the. vicinity of lead-emitting sources, but these levels have not 
exceeded 40 ug lead/100 g of blood except in two locations. [A blood 
lead level of 40 ug lead/100 g blood has been established in EPA's 
Position on the Health Implications of Airborne Lead as a guideline 
to indicate a level of lead intake which should be prevented. Blaad 
lead levels in the range of 40 to 60 ug/100 g have been associated 
with undesirable subclinical biochemical changes.] The blood lead 
levels elevated above 40 ug/100 g were observed in the vicinity of 
two primary lead smelters and are attributable largely to unusual 
topographical and meteorological conditions. Individual action is 
being taken at both of these locations to reduce exposure levels. 

The lead additive reaulations support the conclusion that NESHAP is 

not the appropriate regulatory route for lead; they require a phased 
reduction in the lead content of gasoline over several years rather 

than immediate reduction to some "sate" level or outright elimination. 
Furthermore, Section 112 of the Clean Air Act (NESHAP) contains no 
authority for establishing emissior. standards for protection of welfare. 
Animals are susceptible to lead poisoning at lower emission rates 

than humans because aninials consume unwashed lead-containing vegetation. 
Emission standards for the protection of health would not necessarily 
protect welfare. . 


The regulatory route selected by OAQPS, Standards of Performance for 
New Sources (SPNS), can be justified since lead emissions do contribute 
to the endangerment of health or welfare, as evicenced by the elevated 
blood lead levels observed in the vicinity of stationary sources. SPNS 
are similar to the mobile source control strategy, and provide an 
effective means for minimizing lead emissions to the environment 
from new and existing facilities by requiring best control technology 
(considering cost). SPNS for particulate matter (a criteria pollutant) 
rather than for lead (a designated pollutant) could be used to limit 
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particulate lead emissions from new sources Only. However, SPNS for 
lead will have a larger impact on emissions since States will be 
required to regulate existing sources as well. 

A study of the impact SPNS-for lead emissions would have concluded 
that standards for two lead-emitting industries are definitely merited 
(lead-acid storage battery manufacture and gasoline additive manufacture), 
that one industry deserves further Study (melting of type metal), 
that future practices in a fourth source should be carefully monitored 
(combustion of waste crankcase oil), and that a substantial effort 
should be made to quantify and control fugitive lead emissions. 


Therefore, a limited but specific program of SPNS for selected 
industries is recommended as the preferred regulatory route for controlling 
Stationary sources of lead emissions. A more detailed discussion of 
this program and the reasons for regulating lead with SPNS rathe than 
NAAQS or NESHAP is contained in the draft document entitled Preferred . 
Standards Path Analysis on Lead Emissions from Stationary Sources witch 


en 


was distributed to the NAQCAC for review. 
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THE HEALTH EFFECTS OF AIRBORNE LEAD. 


EPA acknowledges the toxicity of airborne lead and has 
found that: 

a. Lead poisoning results in death or severe illness, 
including irreversible brain damage. EPA's Position on the Health 


Implications of Airborne Lead at III-l to a (Nov. 28, 2973) 


b. Lead exposure insufficient to cause overt symptoms 


alters vital bodily functions, such as the production of hemo- . 
@lobin, Id. at III-9 to 10. On che basis of such effects, EPA 
has defined as unacceptable bloo: lead levels (id. at III-11), 
which are commonly exceeded, id. at VII. While medical science 
has done little to investigate these alterations in bodily 
functions (id. at III-3), such subclinical exposure has been 
associated in children with subtle damage to the nervous system 
(including hyperactivity and loss of motor control), kidneys, and 
cther systems. 206° OU: Til#5 to 1], 

c. Airborne lead has resulted in street dust in cities, 
such as Washington, D. C., and Boston, containing up to one percent 
lead (id. at II-6), equivalent to dangerous lead paint. 

d. A quarter of urban children tested and millions of 
adults have unacceptable blood lead levels due to lead additives. 
id. at VII-Tables. Humans absorb airborne lead from air breathed, 


water and food consumed, and dust and dirt pervading the metro- 
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politan cavironment. Id. at V, VII, VII-3. This absorbtion, on 
top’of naturally occurring lead in food, causes unacceptable 
blood lead levels in the children, "a smail, but significant" 
portion of all adults, and an important portion of the large 
broups of workers, such as garage mechanics and policemen, occupation- 
ally exposed to car fumes, id. at VII and Tables. 

e. Airborne lead is implicated in clinical lead poisoning. 
"For a child with pica for paint, the combination of the ingestion 
of a few chips of paint and an increased intake of-lead from con= 
taminated dusts would provide a total lead intake sufficient to. 
cauic, Systematic illness." Id. at VI-6. In addition, as many as 
half the cases of childhood lead poisoning cannot be traced to lead 
“paint (id. at Vi-12 to 13), so that lead dusts may be "an important 
contributing factor." ] Cc VI-13. Since "young children mouth 
and actually eat things that are not food rather indiscriminately" 
-». ‘dustfall from airborne lead, if swallowed, can make a significant 
contribution to a small child's total lead intake and thereby 
contribute to the occurrence of lead poisoning, especially in 


urban areas." Id. at VI-20 to 21. 


B. THE STRUCTURE OF THE CLEAN AIR ACT. 
The Clean Air Act aims to "speed up, expand, and intensify 
the war against air pollution in the United States with a view to 


assuring that the air we breathe throughout the Nation is wholesome 


once again." H.R. REP. No. 91-1146, gist Cong., 2d Sess. 1 (1970) 


A ae 


(emphasis added). To ensure this aim and to prevent the delays 
that had undercut previous clean air legislation, Congress 
incorporated health protection procedures that locked the 
Administrator into protecting people on a timetable. Sections 108- 
310, 

The Act. required that health be protected from ambient lead 


no later than May 29, 1976, since section 108(a)(1) required the 


initial list of pollutants be promulgated on January 30, 1971, 30 


days after enactment. 

The Summary and Follow-up Report of this Committee's June a ae 
1974, meeting told of the "disagreement" by "some members" of the 
Committee with, inter alia, a recommendation which stated that 
‘Mnational ambient air quality standards for lead are 'not considered 
appropriate'", (Summary & Follow-up Report, p. L334 fet dvare 


Summary Report on Lead from Stationary Sources). The Report 
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Summarized this disagreement as follows: ' 


"It was pointed out that airborne lead is 
ubiquitous, that its presence in the ambient 
air results from numerous and diverse sources 
and that it appeared, therefore, to meet the 
requirements for issuance, at the appropriate 
time, of air quality criteria for the purpose 
of establishing national primary and secondary 
air quality standards." (Summary and Follow- 
Up Report at 13.) 


The Natural Resources Defense Council agrees with this statement 
and believes that ambient lead meets all the recuirements for a 


pollutant to be listed both at the time of enactment and at all 


times thereafter. 


However, the Environmental Protection Agency failed to 


Place ambient lead on the initial list pursuant to section 108 (a) 


(1); has failed to list lead subsequently; and has taken no action 
to curb lead pollution under the health protection procedures 


of sections 108-110 of the Clean Air Act. 
C. THIS FAILURE MAY NOW CAUSE SPECIAL HARM TO NEW YORK CEEY - 


While EPA's failure to establish national primary and : 
secondary air quality standards for ambient lead threatens the’ 
public health and welfare generally, this failure will result in 
special harm to New York City by causing the tripling in the amount 
of lead contained in gasoline sold in the City starting January l, 
1975. 

Under the New York City Administrative Code (§1403-2-13-11), 
the amount of lead contained in the gasoline sold in the City has 
been reduced by steps since 1971. When the federal fuel additive 
regulations become effective on January 1, 1975, section 211(c)(4) 
of the Clean Air Act requires that the City's ordinance be preempted. 

Section 211(c)(4)(C) provides, however, that such preemption 
will not occur if a non-federal regulation is necessary to achieve 
a national ambient air standard. Thus, if ambient lead is listed 
and Title I procedures put in motion to commence setting ambient 


standards for lead, the City's ordinance will not be preempted, 


ae 


Since the federal regulations, which do not begin to reduce the 


¢ . 


lead content of gasoline until 1977, are insufficient to achieve 
any conceivable national air standard throughout New York City 
in 1975. 
QUESTIONS 
Therefore, the Natural Resources Defense Council believes’ 
it would be an important contribution towards resolving this 
controversy and fulfilling the mandate set forth in the Clean 


Air Act if this Committee would address three questions today: 


1) Will this Committee today officially take the position 


and convey to the EPA Administrator its belief that ambient lead 
must be listed by the Administrator for the purpose of establishing 


- national primary and secondary air quality standards? 


2) If this Committee so takes an official position-that 
ambient lead meets all the requirements to be listed by the 
Administrator, is not now the “appropriate time" to begin the 
Title I process of establishing national primary and secondary 


air quality standards for lead? 


3) If this Committee to decides that (1) ambient lead 
must be listed and (2) that the appropriate time is now to begin 
the process of establishing national primary and secondary air 
quality standards for lead, would this Committee, therefore, 
officially ask the Administrator of the Environmental Protection 


Agency to: 


i eS 


a} list lead as a pollutant under section 108(a)*«1)°~ 


of the Clean Air Acs? and 


b) take suth steps as are necessary to prevent preemption 
Of New York City's local lead-in-gas regulations until such time 
as the Administrator issues national primary and secondary air 
quality standards for lead and determines to what extent the 
ambient air standard requires New York City's regulation of lead 


in gasoline? 


He 
UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF NEW YORK 


NATURAL RESOURCES DEFENSE COUNCIL, 
INC., et al., 


Plaintiffs, 


Vv. CIVIL ACTION 
Ii NO. 74-4617 
| RUSSELL TRAIN, as Administrator of 
| the U. S. Environmental Protection 
| Agency, et al., 


Defendants. 


STATEMENT OF MATERIAL FACTS AS TO WHICH THERE 
ARE NO GERMANE ISSUES OF FACT TO BE TRIED 
ee ee EY 


PARTIES 


| A. Plaintiffs 


Hy The Natural Resources Defense Council, Inc. (NRDC) is a 
non-profit, membership corporation organized under the laws of 

| the State of New York. NRDC's principal office is at 15 West 

| 44th Street, New York, New York 10036. It also has offices in 

i Washington, D. C., and Palo Alto, California. NRDC has 12,000 
members and contributors throughout the country, of whom 1,800 
live in New York City. NRDC's purposes, which are supported by 

|| its members and contributors, are tc enhance and protect environ- | 
mental quality, to monitor federal, state, and city agencies 

responsibie for implementing environmental legislation, and, 
when necessary, to litigate the adequacy of agency actions 
implementing such statutes. 
2 The New York Association for Brain Injured Children 
(NYABIC) is a not-for-profit corporation formed under the laws of 
the State of New York. NYABIC and its local chapters have 3,200 | 
member families, who are virtually all parents of brain injured 


children. The NYABIC chapters in New York City have a total 


A 


| membership of 1,100 families. These members of the New York City 
Ghapters- Live within the City of New York. — 

Brain injury is a neurological disorder, which impairs 
the ability of children with normal intelligence to learn. Its 
Symptoms are hyperactivity, inability to concentrate, poor 
impulse control, and difficulty learning to read and write. Lead 


poisoning, which children can contract by eating lead paint and 


lead-laden dust, and by breathing ambient lead is a major cause 


| Of brain injury. 


|| interests of brain injured and learning disabled children, both | 


i by obtaining better services for those children who already suffer 

I the consequences of brain damage and by preventing future brain 
damage to other children. In furthering its purposes, NYABIC has 

worked with government agencies to provide more educational and 


|| medical services to brain injured children. It currently operates 


| 
NYABIC's purpose as an organization is to promote the 
i 
| 
| 
| 


| 
i 
| 
i 
| 
| 
i 
1 
' 
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i three schools to provide special education to children with the 
i learning disabilities associated with brain injury. It also 

1 provides the general public with information about brain injury, 
' dts Symptoms and causes, including lead poisioning. 

f 2 The Center for Science in the Public Interest is a not- 
| for-profit corporation organized under the laws of the District 
f of Columbia and has its main office at 1779 Church Street, N.W., 
f Washington, D. C. Its purpose is to provide scientific informa- 


| tion on issues of public importance and to promote adequate gover-— 
i 


f ment safeguards of the public health. 

{| 4 Environmental Action Coalition is a not-for-profit 

} corporation organized under the laws of the District of Columbia 
i and has its main office at 1346 Connecticut Avenue, N.W., Washington, 
| D. C. 20036. It has approximately 7,500 gupportera. its purposes! 


are to protect the environment and safeguard human health. 


ies Friends of the Earth is a not-for-riefit corporation 
|| organized under the laws of the State of New York, which has its 
| main office in San Francisco, California, an¢ a branch office at 
| 620 C Street, S. E., Washington, D. C. It has 28,000 members 
| Bearer the country. Its purposes are to preserve the human 


| 
;environment and protect human health from pollution. 


|| 6 The Highway Action Coalition is composed of approximately 
|20 membership organizations. It has its main office at Room 731, 


| * 
|DuPont Circle Building, Washington, D. C. In addition to the 20 


| 
} 
|| omganizations which form the coalition, Highway Action has 3,000 


j|}direct supporters. Its purpose is to promote development of sane 


|| transportation policies in the United States and to oppose the 
i 


|| harmful environmental effects of extensive use of automobiles. 
1 


Hy 
17 The National Welfare Rights Organization (NWRO) is a 
| coalition of 40 state chapters located in 40 different states, 


hi 
‘fapicihaiaa New York, and having a total membership of 16,000 
j|individuals. The New York State chapter has members living in 
'!'New York City. The national organization has its offices at 


| 1420 N Street, N.W., Washington, D. C. 20005. The purpose of 


| 
l|assistance. It is particularly interested in preventing lead 


|| poisoning from any source. Its members and their children, like 


ij all poor people, are victimized by lead poisoning more than the 
i 
|| Population as a whole, because they frequently live in urban areas} 
H | 


| where ambient lead, lead-laden dust and lead based paint abound. | 


Defendants 


8 Russell Train is the Administrator of the Environmental 
| 


| Protection Agency of the federal government, and, as such, is 
\ 
|; responsible for the administration of that agency in accordance 


|| with the Clean Air Act, 42 U.S.C. §1857 et seq., and the 

|| Administrative Procedure Act, 5 U.S.C. §500 et seq. 

lg The U. S. Environmental Protection Agency is the agency 
| of the federal government responsible for administering the Clean 


Air Act, 42 U.S.C. §1857 et seq. 
II. NOTICE. 


| 16 EPA was given appropriate and timely notice of the 
| allegation that it had illegally failed to list lead pursuant to 


Section 108(a)(1) in compliance with Section 304. 
| III. THE HEALTH EFFECTS OF AIRBORNE LEAD. 


{| 12 EPA has found that: 
a. iIn severe cases, lead poisoning results in death or 


i; Serious illness, including irreversible brain damage. EPA's 


|| position on the Health Implications of Airborne Lead at III 1-3. 
( 


Nov. 28, 1973.) 
bd. Lead exposure insufficient to cause overt symptoms 

|| alters vital bodily functions, such as the production of hemo- 

|| globin. id. at I11I-9 to 10. On the basis of these and other 

|| effects, EPA has defined as unacceptable blood lead levels of 40 

|| micrograms per hundred grams of blood cr greater (40 ug/100 g). 

la. at VII. The effects in children of lead exposure indicated 

| by such unacceptable blood lead levels consist of subtle damage 

|| to the nervous system (including hyperactivity and loss of motor 

| control), kidneys, and other systems. Id. at III-5 to 1l. 

c. Airborne lead has resulted in street dust and dirt in 

| cities, such as Washington, D. C., and Boston, containing up to 


| one percent lead (Id. at II-6), a level which exceeds the 


| concentrations permitted in paint by Federal regulations. 


ii'in urban areas are over-exposed to lead. This exposure 


{ 


il by a combination of sources of lead including food, waver 


"the children, "a small, but significant" portion of all adults, 
and an important portion of groups of workers, such as policemen 


| and parking attendants, who are highly exposed in their work to an) 


1} of a few chips of paint and an increased intake of lead from ' 
| contaminated dusts would provide a total lead intake sufficient to| 
|| cause systematic illness." Id. at VI-6. Since "young children | 
| mouth and actually eat things that are not food rather indiscrim- | 
T ereteiy* . . . 'dustfall from airborne lead, if swallowed, can 


‘|| make a significant contribution to a small child's total lead 


| especially in urban areas." Id. at VI-20 to 2l. | 


‘| be associated with living in homes containing peeling leaded paint, 
at 1 


'| contributing factor." Id. at VI-13. 
| IV, THE REQUIREMENTS OF SECTION 108(a)(1). 


i| 12 Lead has an "adverse effect on public health and welfare" 


li and the Administrator has so found "in his judgment" on numerous 


| paint, airborne lead and dust and dirt pervading the metropo'itan 


‘area. This exposure causes unacceptable blood lead levels in 


| urban atmosphere contaminated with motor vehicle fumes. Id. at 


| intake and thereby contribute to the occurrence of lead poisoning, ! 


| elevated blood lead levels (between 35 and 44 ug/100 g) could not 


bh a6 


d. Millions of adults and up to 25% of childre” 


e. Airborne lead is implicated in clinical lead ,poisoning, 


"Por a child with pica for paint, the combination of the ingestion 


| 


f. In New York City, as many as half the children with 


Lead contaminated dusts, among other sources, may be "an important| 


i 
t 
} 
| 


| 


occasions and at all relevent times. The most recent statement 


ee . 


makes explicit that this finding was within the meaning of | 
Section 108(a)(1)(A). EPA's brief (p. 43) in PPG Industries, Ine, 


v. EPA, (D. C. Cir. No. 73-2268). 
13 Lead "results from numerous or diverse mobile or stationary 
sources" and the Administrator has so found on numerous occasions | 
and at all relevant times. 


14 Lead was not the subject of air criteria issued before 


the date of enactment of the Clean Air Amendments of 1970. 


15 Operating under the Air Quality Act of 1967, the Department 


of Health, Education, and Welfare (EPA's predecessor in the area | 
| 
of air pollution) stated to Congress that it planned to issue air) 


quality criteria documents for lead. These statements were made 


in the course of hearings on the Clean Air Act.” In addition, 
HEW promised environmental groups that it would finalize a 
criteria document for lead by January 1, 1971. Exhibits 1, 2b, 
2c to the Environmental Defense Fund's Supplemental Petition 


(filed with EPA on November 2, 1971). 
V. LEAD IS NOT LISTED 


16 On January 7, 1971, EPA produced a draft air quality 
criteria document for lead. EPA Office of Criteria Development, 
Airborne Lead. 

Lt The Administrator did not place lead on the initial list 
pursuant to Section 108(a)(1) issued within 30 days from enact- 


ment has not listed lead subsequently, and has taken no action to | 


“statement of Administrator, Environmental Public Health Service, | 
Public Health Service, HEW, Hearings on S. 3229, 3466, 3546. 

Before the Subcomm. on Air and Water Pollution of the Sen. Comm. 
on Public Works, 9lst Cong., 2d Sess. 196 (1970); Testimony of 
Administrator, Environmental Public Health Service, Public Health| 
Service, HEW, Hearings on H.R. 12934, 14960, 15137, 15192, 15848, 
and 15847, Before the Subcomm, on Public Health and Welfare of the 
House Commerce Comm., Ylst Cong., lst and ?d Sess's. 293 (1970). | 
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curb lead pollution pursuant to the health protection procedures 
of Sections 108-110. 

18 Internal EPA memoranda indicate that treating lead under 
the health protection procedures was considered for almost a 

year after enactment. Mid-1976 is mentioned as the date by which | 
a primary national air standard for lead would have to be attained 


| 
19 The administrator publicly announced his decision not to 


list lead on December 6, 1973, giving as his sole reason treating | 
a pollutant under the health protection procedures is "discretion- 
ary with the Administrator." 


20 The Administrator has put only one pollutant, nitrogen 


oxides, on the initial list, and in the over three years since 


then, has not added any other pollutant to the list. 
VI. IMPACT ON PLAINTIFFS 


el Plaintiffs! members and members of the public generally 
are exposed to airborne lead. 
ae Airborne lead reacnes the human body through breathing 
air and contact with dust and dirt contaminated with settled 
airborne lead, although, to a smaller extent, airborne lead is 
present in drinking water and foods. 
Airborne lead comes from both stationary and mobile sources. 
A. Stationary Sources 


} 
Stationary sources of lead include butare not limited to 


| 
extraction and processing of lead and other metals, battery factories 


pigment manufacturing plants, combustion of waste crankcase oil, 
and incineration of municipal refuse. 

25 EPA estimated that in 1970 stationary sources emitted 

36 million pounds of lead. 

26 In a town near one lead smelter, 80% of the children 


between one and four years of age had blood lead levels in excess 


of 40 mg/100 g 


ihe 


EPA believes that lead emissions from another stationary 
source is the likely cause of fatalities in horses. 
” 


2 EPA has not, to date, put direct limitation on the 


emissions of stationary sources, 


B. Mobile Sources 
29 Vehicles emitted 350 million pounds of lead from gasoline | 
in 1970, with the biggest concentrations in urban areas. 
30 On January 10, 1973, the Administrator published regula- 
tions requiring the use of no-lead gasoline in certain model 
year 1975 and thereafter vehicles to protect their emission 
control systems pursuant to section 211(c)(1)(B). 38 Fed. Reg. 


1258. But, at the same time, he delayed final action on proposed | 
regulations on the lead content of gasoline to be used in the 
100 million pre-1975 vehicles in order to protect health, pursuant 


| 
| 


to section 211(c)(1)(A). 


| 
eB A groups of organizations, including some of the Plaintiff 
herein, filed a petition for review challenging the delay in the 
issuance of health protection regulations. NRDC, et al. v. EPA, 


32 On October 29, 1973, the Court of Appeals ordered EPA to 


take final action on these regulationswithin 30 days. 


33 On December 6, 1973, the Administrator promulgated fuel 
d 


additive regulations for lead under Section 21l(c)(1)(A). 


a); 


3 The regulations will leave from 35 to 40% of the lead 


in gasoline in 1979, the final year of reductions. 


' 


C, Ambient Air Levels for Lead 


35 Prom at least January (, 1971, to the middle of 19/72, EPA| 


believed that an air lead level of 2? upy,/in was adcquate to protect 


health. 
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36 On November 29, 1972, EPA issued its "Position on the 
Health Effects of Airborne Lead." This document extensively 
analyzed the research and, on the basis of this analysis, conclu- 
ded: 
These results cast doubt on the adequacy of 

the previous position taken by EPA that achievement 

of a ?ug/m> air lead goal would assure a reasonably 

complete degree of public health protection. This 

is especially true in view of the possibility 

(a) that blood lead levels at or above 30 ug/100g in 

mothers might contribute to similar blood lead levels 

among their newborn babies and (b) that air lead 

levels around 2 ug/m3 may be associated with poten- 

tially harmful levels of lead in dust and dirt. On 

this basis, further air lead reductions below 2 ug/m 

woulda seem indicated. Id. at VII-5. 
37 Subsequent to the November, 1972, EPA issued "EPA's 
Position on the Health Implications of Airborne Lead" (November 26, 
1973). This and other more recent EPA documents choose not to | 
specify anair lead levels adequate to protect health. 
38 EPA's Summary Report on Lead from Stationary Sources 
(External Draft, May, 1974) presents data from stationary source 
orientated lead studies for four primary smelter sources in the 
United States. The following average concentrations from the 


most impacted sites were as follows: 


Southern Solano County, California 3.49 ug/m3 
Study (1970) 


El Paso, Texas Study (1972) 6.6 ug/m 


Helena Valley Montana 3.89 ug/m? 
Study (1969) 


Missouri Study (1972) 5.6 ug/m: 


The highest daily average reported was 75 ug/m>. 


39 As originally proposed, EPA's lead in gasoline regulations 


sought to reduce ambient air concentrations from this source to 


below 2 ug/m- in 1977. As finally promulgated, the regulations 


| effect the same reductions in 1979. Thus, through 1 


areas will be exposed to concentrations in excess of 


Lo Wherever there are stationary sources of lead, both 


mobile and stationary sources contribute to ambient air lead 


levels 


Respectfully submitted, 


{keene 


Schoenbrod, Esq. 
Attorney for Plaintiffs 
(Natural Resources Defense 

Council, Inc.) 
West 44th Street 
NY 10036 


November 26, 1974 
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UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICY OF NEW YORK 


NATURAL RESOURCES 
DEFENSE, COUNCIL, 
INC., ET AL., 


RULY 9 STATEMENT 


74 Civ. 4617 (CES) 


Plaintiffs, 
-yvo 


RUSSELL TRAIN, ADMINISTRATOR 
U.S. ENVIRONMENTAL PROTECTION 


The defendants submit the following statement of 
material facts ag to which there is no dispute in support 


of defendants’ motion for summary judgment and in opposi- 


tion to plaintiffs’ motion for summary judgment. 


1. Operating under the Air Quality Act of 1967, 
the National Air Pollution Coatrol Administration (NAPCA), 
a Bureau of the Department of Health Education and Welfare 
(HFW), planned to issue air quality criteria for lead and 
twenty-three other pollutants. (Hearings before Subcommit- 
tee on Air and Water Pollution, p.345.) Under the Air 
Quality Act, the issuance of air quality criteria and 
ambience standards was a prerequisite for establishing 
pollution control standards for all sources except motor 
vehicles. P.L. 90-148 sections 107, 108. 

2. On January 30, 1971, Environmental Protection 
Agency, (EPA) announced its intention to reduce lead 
emissions from metor vehicles by controlling lead additives 
in gasoline pursuant to section 211(c) of the Clean Air 


Act, 36 Fed. Reg. 1456. 
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3. The Administrator's announcement on December 6, 
197% that he was acting within his discretion in deterain- 
ing not to list lead under sections 108-110 of the Clean 
Air Act. was a response toa petition by piaintiff NRDC to 
e{ther issue national ambient air quality standards for 
lead under sectionsl08-110, or to establish controle on 
lead in gasoline under section 711 that would reduce lead 
emissimns on the same timetable as would have been achieved 
under sections 110, 38 Fed. Reg. 33740. 


4, Pood is a major source of lead content in 


blood of the general population. Airborne Lead (Ex B) at 


VILI-2. Other sources include lead in water, air, dust and 
paint. 

5. Lead from stationary sources such as smelters 
{s emitted primarily in the particulate form, usually as 
an oxide or sulfur compound. EPA has promulgated national 
ambient air quality standards for particulate matter and 
for sulfur oxides which require control of existing 
stationary sources by the states by mid-1975 or at the 
latest by 1977. 40 CFR sections 50.4-50.7. If a state 
fails to develop or enforce an adequate control plan, 
FPA is required to promulgate or enforce standards 
appliceble to specific sources within the atate. Sections 
L1O(c)(L), 113; 42 USC sections 1857c-5(c)(1), 1857-8. 
For example, FPA has had to propose sulfur oxide contro) 
fequirements applicable tu the Bunker Hill smelter in 


Kellogg, Idaho. 38 Fed. Reg. 36018 (October 7, 1974). 
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Federal particulate emissions standards under 

‘ection lil for new or modified stationary sources 
anitting some lead particulates have been established 

ve anechneratgars, Lron and steel plants, and secondary 
tead smelters. “() CPR section 60.57, 39 Fed. Reg. 9308 
(March 8, 1974). Federal particulate and sulfur dioxide 
emission standards have also been proposed for new or 
modified copper, zinc and lead emelters which emit lead. 
39 Fed. Rag. 37040 (October 16, 1974). 


FPA is identifving stationary sources of iad 


not adequately contro!lhed by the foregoing sxisting or 


proposed standards and plans to establish new source 
performance standards controlling lead emissions from 
those sources. The first candidates for standard setting 
are lead additive and battery manufacturing plants. 
Preferred Standards Path Analysis for Lead. Draft, 
September 14, 1974; Letter from R. Train, Administrator 
to D. Schoenbrod, dated November 75, 1974 (Fx.£) 

The states will be .equired to control lead 
emissions from any existing sources of lead subject to 
federal nev source performance standards for lead. 
Section l11(b), 42 USC Section 1857c-6(b). 

6. On December 6, 1973 the Administrator stated 
in part: 
"After evaluation of the public 
cOmment and additional informa- 
tion on this issue, the Admin- 
istrator determined that it was 
difficult, if aot impossible, to 
establish a precise level] of air- 
borne lead as an acceptabic 
basis for a control strategy. 


The original health effects 
analysis was revaluated in 


view of this finding.... 
ME Ne 


Statement of Facts is acceptable te the defendents fer 
purpoves of this aetien. 


Reepectfully submitced, 


PAUL J. CURRAN 

United States Atterney fer the 
Somat hern ef Ber York 
Attermey fer dcfendents 
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Title 40—Protection of Environment 


CHAPTER I—ENVIRONMENTAL 
PROTECTION AGENCY 


PART 80—REGULATION OF FUELS AND 
FUEL ADDITIVES 


Control of Lead Additives in Gasoline 


On February 23, 1972 (37 FR 3882), 
the Administrator proposed regulations 
providing for the general availability of 
lead-free gasoline by July 1, 1974 and a 
reduction in the lead content of leaded 
gasoline to 1.25 grams per gallon by 
1977. The lead-free gasoline regulations | 
were proposed primarily to ensure the 
availability of lead-free fuel for use in{ 
automobiles designed to meet Federal! 
emission standards with lead-sensitive ‘| 
emission control devices. The Agency 
recognized that these regulations wouid 
also result in a reduction in lead emis- 
sions from the new automobile segment 
of the vehicle population, which would 
be equipped with those devices. How- 
ever, based on public health considera- 
tion, it was considered necessary, to pro- 
pose a reduction in the lead content of 
leaded gasoline as weil. 

After consideration of the information 
provided during public hearings and an 
extended comment period, a3 wel. as ad- 
ditional information on the heaith ef- 
fects of airborne lead and the adverse 


~~ 
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gallon over a four year period as follows: 
2.00 grams per gallon in 1975, 1.70 crams 
per gailon in 1976, 15 grams per galion 
in 1977, and 1.25 grams per railon in 
1978. The specified average lead levels re- 
ferred to the average lead levels of leaded 
gasoline produced by an individual re- 
finery during any quarter of the specified 
year, 

The final regulations contain a revised 
lead-reduction schedule based on the Ad- 
ministrator’s determination that averag- 
ing over all grades of gasoline, including 
lead-free grades, is preferable to averag- 


'gng over the leaded grades alone. The 


schedule has been ad)usted to moderate 
the impact in the early years and to ex- 
tend it for an additional year. This is 
Giscussed in greater detail beiow. The re- 
vised schedule prescribes lower allowable 
lead content levels, but the overall 
amount of lead used in.gasoline would 
equal the lead usage expected to result 
from the reproposed leaded grade re- 
duction schedule in 1979. The reduction 
schedule under this total pool averaging 
approach is 1.7 grams per gallon in 1975, 
1.4 grams per gallon in 1976, 1.0 grams 
per galion in 1978, and 0.5 grams per 
gallon in 1979. The various averaging 
alternatives considered by the Admin- 
istrator are discussed below. 

| The reproposed reduction schedule was 
designed to accomplish a 60-65 percent 


effects of lead on emission cuntrol de- | decrease in lead usage from base 1971 by 


vices, the Administrator determined that 

the two regulations should be dealt with ; 
separately. On January 10, 1973, the! 
regulations providing for lead-free gaso-/ 
hne were promuigated, and tue reguia- 

tory sections providing for a reductior. 

in the iead content of leaded gasoline 

were reproposed. (38 FR 1255 and 38 FR 

125R) 

The leaded gasoline regulations were 
reproposed because the Agency's position 
on the health effects associated with lead 
emissions changed substantially. The 
Administrator had originally proposed 
the regulat/ ons based on the conclusions 
that airborne lead levels exceeding 2 
micrograms pcr cubic meter were associ- 
ated with a sufficient risk of adverse 
physiological effects to endanger public 
health. After evaluation of the public 
comment and additional information on 
this issue, the Administrator determined 
that it was dificult, if not impossible, 
to establish a precise lJevel-of-airborne 
lead as Mii dicceptable basis for a contro! 
strategy. The original health effects 
analysiS Was revaluated in view of this 
finding. The resulting new health posi- 
tion paper concluded that airborne lead 
ean either be directly absorbed through 
the lungs as people breathe, or can scttle 
out of the air to contaminate dirt which 
may be consumed by children. Strong 
evidence existed which supported the 
view that through these routes airborne 
lead contributes to excessive lead ecx- 
posure in urban aduits and children. In 
light of this evidence of health risks, the 
Administrator concluded that it would 
be prudent to reduce preventable Iea 
exposure. 

(The epiGiuscd cenulationus provided 


/ supplementing the projected increasing 


use beginning in 1974 of lead-free gaso- 
line by new automobiles with catalytic 
Mead-cencitives emiccinn rantral 
tems. The schedule promuigated below 
also is designed to achieve the targeted 
decrease, and generally maintz¢n the re- 
proposed average lead contents for the 
leadea piadco Ur masuliuc. 

The Administrator's judgment is that 
the promulgated reduction schedule is 
reasonable from the standpoint of pro- 
tection of health and from the standpoint 
of economic and technological feasibility. 
While implementation of this schedule 
is reducing lead content of sasoline, a 
joint effort will be made by the Agency 
and the Department of Health. Educa- 
tion and Welfare to further examine lead 
emissions from automobile exhausts, to 
determine whether additional regulation 
is necessary. 

Statutory basis. Section 211(c)(1) of 
the Clean Air Act authorizes EPA t 


eve. 


“control or prohibit the TRERUERCUIEE,\, 


introduction into commerce, offering for 
sule, or sale of any fuel or fucl additive; 
for use in a motor vehicle or motor vehi-/ 
cle engine * * * if any emission prod- 
ucts of such fuel or fuel additive will en- 
danger the public health or welfare”. 

scheduled reduction in the use of lead 
additives in gasoline to achicve a signifi- 
cant reduction in lead emissions from 
motor vehicles by 1978 is bused on the 
finding that lead particle emis-ions from 
motor vehictes present a significant risk 
of harm to the health of urban popula- 
tions, particularly to the health of city 
/children. It ts the Administrator's view 
that the statutory languave quoted above 
aoes not require a derennonvion that 


/ for a reduction in the average lead con- jautomubile cimissions ulune ereute the 
' tent of leaded gasolines to 1.25 grams per | endangerment on which cottrols may be 


FEDERAL REGISTER, VOL. 38, NO. 234-—THURSDAY, (DECEMBER 6, 1973, 


Ng 


based. Rather, the Administrator be- 
lieves that in providing this authority, 
the Congress was aware that the public's 
exposure to harmful substances results 
trom a number of sources which may | 
have varying degrees of susceptibility to, 
control. 

Health implications of airborne lead—, 
Introduction. The issue concerning the 
contribution of autoinobile lead exhausts 
to the country’s lead exposure problem 
is complex and controversial. In order to 
complete a fair assessment of this prob- 
lem, EPA has made a concentrated ef- 
fort to obtain and review all the medical 
and scientific evidence. The Agency has 
repeatedly requested information and 
comments from the medical and scien- 
tific communities as well as the general 
public. Since the reproposal of the regu- 
lations, information gathered through 
the comment period on the reproposed 
regulations, earlier comment periods on 
the originally proposed regulations, and 
surveys of relevant studies by EPA per- 
sonnel have been thoroughly reviewed 
and evaluated by a task force of EPA 
medical experts and scientists. A paper | 


entitled “EPA's Position on the Health || 


Implications of Airborne Lead” sets forth 
in detail the Agency’s evaluation that 
there is a health basis for reducing the 
use of lead in gasoline. A copy of this 
paper is available from the Publications 
Section, Environmental Protection 
Agency, 401 M Street SW, Room 238W, 
Washington, D.C. 20460. 

General summary of health issue. En- 
viranmental leed expmenre te 9 meior 
health probiem in this country. A small 
but significant portion of the urban adult 
population and up to 25 percent of chil- 
dren in urban areas are over-exposed to 


leac. The icad cdpuoute pivviews is CAUSE h 


by a combination of sources inciuding 
food, water, air, leaded paint, and dust. 
The aggregate contribution of lead from 
all these sources poses a significant | 
threat to health. However, it is extremely 
difficult to determine what percentage of | 
the problem each separate environmen- 
tal factor contributes. Since these are 
considerably among individuals it is like- | 
wise dificult to determine what impact 
would be achieved by partial or total 
reduction of lead from any source. Should 


\ 
| 
t 
\ 


| 
| 


t 
), 


additive sources whose importance varies | | 


the lead in all sources be reduced. how- if | 
ever, it seems clear that the situation |) { 


would be substantially improved. Leaded 
gasoline is @ source of air and dust lead 
which can be readily and significantiy | 
reduced in comparison to these other 
sources. It is also one of the few lead , 
sources not yet subject to any controls\ 
other tnan EPA's lead-free gasoline | 
regulations. i! 
Lead from gasoline accounts for ap-; 
proximately 90 /percent of airborne lead, 
toLal lead additive usage being well over 
200.000 tons a year. Lead from stationary 
sources and deteriorating leaded paint 
from buildings, combined with lead from 
gasoline cause high jead ievels in dirt 
and dust. Of these sources, lead from 
gasoline is the most ubiquitous source 
oy tend found in both the air and the 
dirt and dust in urban areas. Iuman 
exposure. to this lead takes piace by tu- 


of 


i 
{ 
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halation and by inrestion of dirt and 
dust contaminated by air ijead fallout. 
Since exposure to lead among the fren- 
eral population is widespread. it is rea- 
sonable that efforts be made to reduce 
preventabie sources of lead exposure in- 
cluding lead emissions resulting from 
lead in gasoline. 

Many of those disagreeing with the 
reproposed resulations based their com- 
ments on FPA’s failure to show sufficient 
evidence of adverse health effects speciti- 
cally caused by the use of lead additives 
in gasoline. While most agree that the 
combustion of leaded fasoline causes an 
increase {n the amount of lead in the 
environment, they do not believe that 
lead in gasoline represents a sufficient 
endangerment to health or a sufficient 
risk to the environment to warrant pro- 
mulgation of controls. The arguments 
against the position set forth in EPA’s 
reproposed rerulations include the fol- 
lowing: (1) EPA has failed to show a 
clear correlation between lead levels in 
the air and those in the blood of exposed 
individuals; (2) lead from dust and dirt 
does not represent a significant threat 
to body burden of lead; (3) leaded paint 
is the primary cause of childhood lead 
poisoning and lead in gasoline does not 
play an important role in lead poison- 
ing or excessive lead exposure: (4) lead 
in food and water and not airberne lead 
are the principal sources of lead to the 
general population. 

A discussion of the four majcr areas of 
criticism and a summary of the signifi- 
cant new information received ‘since the 
reguiations were reproposed are provided 
below. 

I. Is there a correlation between air 

- lead levels and blood lead levels? A por- 


ttaw we waters essen 
critical of EPA’s reproposed rerulation 
on the basis that consistently strong cor- 
relations have not been found between 
air lead and blood lead levels. The con- 
clusion expressed by many comments is 
that except for persons whose occupa- 
tions bring them in close enntact with 
environmental lead. exposure to airborne 
lead does not contribute to increased 
blood lead levels and does not pose a 
significant threat to health. 

These comments cite several studies 
which did not demonstrate a strong cor- 
relation between air lead and blood lead 
levels. For example, The Seven Cities 
Study did not show a close correlation 
between increase in blood lead levels and 
siniultaneous increases in air lead ex- 
posures. Blood lead levels were lower 
among the New York City residents 
studies than the Philadelphia residents, 
despite the fact that air isad exposures 
among the New York residents were ace 
tually greater than those in Philadelphia. 
Also cited as evidence against EPA's posi- 
tion is the observation that despite sig- 
nificant increases in the use of lead in 
tasoline in recent years there have been 
no discernible increases in blood lead 
levels of populations so expored. 

Residential differences in Llood leads 
levels have also not alwavs corresponded 
to Ghifesvcicrs ii ait ieud exposures. For 
example, studics of primitive populations, 
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as well as studies of rural U.S. popula- 
tions, bave shown that the blood Icad 
levels in some of these groups are as high 
or higher than those of persons living in 
industrial areas, even thourh the air lead 
levels in those rural areas should have 
been much lower. A comparison between 
London day and night taxi drivers has 
also shown no significant differences in 
blood Jead levels but did find differences 
in exposure to carbon monoxide suggest- 
ing that despite the possibility that air 
lead exposure in the day may have been 
higher than at night, this was not re- 
flected in blood lead increases. However, 
differences in smoking intensity, as well 
as actual difference: in air lead exposure 
between groups, could explain these re- 
sults and neither were measured. 

sn summary, a number of comments 
have criticized EPA’s position on the 
basis that there is not a good correlation 
— air lead exposure and blood lead 
evels. 

The Agency has weighed against these 
criticisms studies which have shown that 
airborne lead does contribute: signifi- 
contly to Jead exposure in the general 
population. For example, using a pilot 
lead isotope approach, preliminary data 
show that airborne lead at 2 «ug/m’ can 
contribute as much as 14 to total lead ex- 
posure in man. This result is consistent 
with data concerning the deposition of 
lead particles in the pulmonary tract and 
the absorption of such particles into the 
blood stream. 

An unpublished study in Japan similar 
to the Seven Cities Study. but which has 
not yet been completely analyzed, has 
preliminarily demonstrated that airborne 
lead exposures below 2 «g/m‘* affect blood 
lead levels. 

Ciidgauuer studies ia carefully con- 
trolled environments, have shown sig- 
nificant increases in blood lead of men 
exposed to air lead slightly greater than 
3 ne/m?. 

Differences in the blood lead levels 
between urban and suburban residents in 
the same geographic area have been 
found. When comparable groups with 
similar lead intakes from other sources 
besides air were studied, blood leads were 
consistently higher in urban areas and 
near highways where air lead concentra- 
tions were greatest. Thus while correla- 
tions between blood lends and air lead at 
lower exposure levels are not always 
good, the evidence indicates that air lead 
does contribute to general population 
lead exposure. 

Failure to find consistent correlations 
does not in the Administrator's judge- 
ment invalidate the above conclusions. 
Studies which have come to contrary 
eonclusions have generally failed to take 
into account the influence of other 
sources of lead on blood lead levels in 
people being studied, In the Seven Citics 
Study, for example, these other sources 
of lead influencing blood lead Jevels were 
not adequately considered in the blood 
lead-air lead comparisons. EPA has re- 
analyzed the Seven Cities Study and has 
fannd that air lead was a sienificant, 
though not the most infinential factor 
affecting blood lead Icvels. Further, in 
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the Seven Cities Study, urban-suburban 
differences in blood leads between com- 
parable groups were consistently found 
which at least in part reflect differences 
in air lead exposure. 

In summary, absorption of air lead 
does contribute to total lead exposure and 
when added to lead from other sources 
such as food and water results in t tal 
exposure that ts excessive. Thus, the par- 
tial removal of lead from the air will help 
to reduce the degree of excess lead ex- 
posure which currently exists among 
adults and children in the United States. 

II. Does dust lead contribute to lead 
poisoning in children? Many comments 
received by the Agency express the view- 
point that the primary cause of lead poi- 
soning in children is ingestion of lead- 
based peeling paint. Investigations of 
cases of clinical lead poisoning in chil- 
dren have repeatedly demonstrated peel- 
ing leaded paint as the major source of 
exposure. Since peeling leaded paint has 
consistently been observed in the envi- 
ronment of lead poisoned children, many 
commentors thought it unlikely that lead 
in dust and dirt could make a significant 
contribution to this problem. They also 
point out that lead in dust could be 
caused by peeling or erosion of leaded 
paint in or near a home. 

One commentor cites X-ray studies of 
the abdomen among children with lead- 
poisoning as showing paint chips in the 
majority of instances. Another argues 
that differences in blood lead levels be- 
tween Black and Puerto Rican children 
“ould not be explained by exposure to dif- 
erent quantities of jead in dust. Further, 
studies have shown that animals do not 
absorb lead from dust as readily as they 
absorb lead from paint. 

Commentors have criticized the Aveneyv 
for considering that the El Paso Study 
supports the dustfall hypothesis related 
to lead in gasoline. In the E) Paso Study, 
children living near a leadsmeiter were 
examined. for blood lead levels and for 
sources of lead in their environment. 
These results showed that children liv- 
ing nearest the smelter had the highest 
bleod lead levels and that dust lead was 
a probable major cause. Many commen- 
tators, however, considered the El Paso 
Study applicable only to stationary lead 
sources and not to lead in gasoline which 
is different in particle size and chemical 
composition from smelter-emitted lead. 

EPA recognizes the importance of 
leaded paint as a source of lead exposure 
for children and that it is the primary 
cause of clinical lead poisoning. However, 
based on the evidence available to it, EPA 
does not believe that leaded paint is the. 
only significant sou: ce of lead contribut- 
ing to excessive lead cxposures in chil- 
dren. The Agency’s position 1« that nu- 
merous sources contribule to cnildhood 
exposure including lead in food, water, 
air, dust, and dirt as well as paiuat. Among 
these sources, contaminated dust and dirt 
from motor vehicles exhausts are believed 
to be important exposure routes 

Currently, the contention that lead 
contamination of dust and dirt by auto- 
motive cmissions is a significant source 
of Jead exposure js a hypothesis coisist- 
ent with information provided by a vari- 
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ety of studies. However, at this time, not 
all links in the argument have been es- 
tablished beyond dispute and no single 
study has collectively inter-related all 
steps in the exposure process to conclu- 
sively inter-related sl steps in the expo- 
sure process to conclusively prove or dis- 
prove the hypothesis. Despite the exist- 
ing uncertainties, comments received 
from the majority of scientists not afiili- 
ated with industrial or environmental 
groups support the contention that dust 
is an important source of exposure. This 
is based on the following evidence: 

A. Environmental sampling in a num- 
ber of cities has demonstrated the ubiq- 
uitous presence of lead contaminated 
dust in urban areas. These measurements 
were taken inside and outside of build- 
ings including homes and schools. Dust 
lead measurements outside homes com- 
monly ranged from 0.1 to 0.5 percent lead 
by weight. Measurements well in excess 
of 0.5 percent have also been recorded. 
Inside homes, samples were found to con- 
tain lead contents ranging from 0.05 to 
0.2 percent and in some instances as 
high as 0.5 percent. Current Federal reg- 
ulations have already established that 
lead concentrations in paint in excess of 
0.5 percent represent a definite hazard to 
children and serious consideration is be- 
ing given to reducing the allowable level 
to 0.06 percent. In testimony before the 
United States Senate, Dr. Merlin DuVal, 
at the time Assistant Secretary for 
Health and Scientific Affairs at HEW. 
commented on an appropriate safe level 
for lead in paint: 

Based on information now availatie to 
us, we are satisfied that it is technologically 
feasible, and desirable from a health view- 
point to move toward the 06 percent stand- 
ard recommended by the American Academy 
Gi Feamuivo. 

B. As was stated above, high lead con- 
centrations in dust are prevalent in 
urban areas. It is not clear in all in- 
stances, which sources are contributing 
most to this contamination. Comments 
received by the agency point out that 
high lead levels in some cases may he 
caused by the chipping or peeling of 
leaded paint from interior and exterior 
surfaces. EPA agrees that this is true. 
In other cases, the lead dust content is 
clearly the result of lead emission from 
stationary sources such as. smelters. 
However, EPA believes an important and 
the most ubiquitous source of lead in 
dust is the exhaust of automobiles using 
leaded gasoline. Annually, over 200.000 
tons of lead are used as additives in 
gasoline. The vast majority of this lead 
is emitted into the environment. Al- 
though significant amounts of lead re- 
main airborne for extended periods of 
time, cvyidence indicates that a large 
quantity of the exhnust lead rapidly 
settles to the round within several 
hundred feet of the source. Mcasure- 
ments of lead in dust and sceil further 
indicate that lead content decreases with 
fucreased distance from the roadway. It 
has also been found that dust lead levels 
in homes near heavily traveled roadways 


are 
wre 


i ane , sehane thrae aes rar 
tienificantlg: Higher than in coms- 
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It should be noted that the majority of 
studies reporting high levels of lead in 
dust and dirt did not associate sources 
of peeling leaded paint or stationary lead 
sources with the lead dust measure- 
ments. Accordingly, the Agency believes 
that in most circumstances lead from 
automobile exhaust is the primary source 
of lead in dust and soil in urban areas. 

C. The general environment of urban 
children commonly includes dirt and dust 
contaminaced with lead. A large pef- 
centage of children, especially between 
the ages of one and three years, are 
known to ingest non-food objects in their 
mouths. It has been demonstrated that 
children living in high dust lead environ- 
ments have greater quantities of lead on 
their hands than children li‘ing in less 
contaminated environments. The exist- 
ence of leaded dust on the hands of 
urban children has been highlighted hy 
the common occurrerfce of inadvertent 
lead contamination of finger prick blood 
lead specimens taken from these chil- 
dren. 

D. Children who ingest leaded dust 
and dirt can be expected to absorb 
some of the lead into their bodies. 
Though it is difficult to determine the 
precise arnount of lead that would be 
absorbed, animal experiments suggest 
that appreciable quantities of this lead, 
wheather from smelters, paint or gasoline 
exhaust, are absorbed. Further, it has 
also been shown that at least some chil- 
dren residing in environments heavily 
contaminated by leaded dust and dirt 
absorb enough to suffer from subclinical 
&iud eveu cinicai effects of lead over- 
exposure. This was particularly true in 
the cause of El Paso, mentioned above. 
Though the lead source was a smelter, 
animal studies indicate that lead in dust 
due to leaded gasoline would be absorbed 
in quantities comparable to that emitted 
by the smelter. Another study from 
Charleston, South Carolina indicates 
that children residing in homes near high 
soil lead concentrations had a greater 
frequency of lead poisoning than chii- 
dren residing in less contaminated areas. 
This study suggests that lead from soil 
was absorbed, although it is not clear 
what sources were primarily responsible 
for those high soil lead levels. It should 
be further noted that instances such as 
those above, coupled with known high 
levels of lead in dirt and dust, indicate 
that children could easily ingest enough 
lead by this route to be significant. 

E. Various studies indicate that cases 
of lead poisoning and significant over- 
exposure are not always assoclated with 
urban home environments in which 
sources of peeling or chipping leaded 
paint were observed. These studies in- 
clude children residing primarily in inner 
city areas. Admittedly children may be 
exposed to peeling or chipping leaded 
paint in environments awav from their 
own hoines. However, since several re- 
cent studies indicate that up to 50 per- 
cent of children with excessive lead ex- 
posure are known to not reside in homes 
where peeling lead based paint can be 
found, it is unlikely that peeling paint 
exposure away from the homies accounts 


totally for this difference. Furthermore, 
extension of blood lead screening pro- 
grams outside of slum arens indicates 
that the lead exposure problem is found 
in children residing in hisher meome 
areas where peeling paint is not frequent 
and exposure to this source away from 
the home is less likely. In conjunction 
with these findings, residence near road- 
ways have been found to contain higher 
quantities of lead than those measured 
away from the road. Findings such as 
these indicate that In some circumstances 
dust lead is an important factor and at 
times may be the primary factor con- 
tributing to excessive lead exposure as- 
sociated with subclinical if not clinical 
effects. 

F. Clinical symptoms resulting from 
very high lead exposure in children are 
known to be associated with permanent 
neurologic damage, It has also long been 
suspected, but not proven beyond doubt, 
that lead exposures below those sufficient 
to cause clinical symptoms in children 
are also harmful. In particular it has 
been observed that physiologically sig- 
nificant biochemical changes occur in 
children with excessive exposures below 
clinical toxicity and it has been pro- 
posed that these changes are reflective 
of subclinical changes that precede overt 
disease. Recently available scientific in- 
formation, though far from completely 
resolving this issue, supports the view 
that adverse effects due to lead in chil- 
dren are not confined only to situations 
in which overt clinical symptoms of lead 
poisoning occur. Included in these find- 
ingS are increased subtie neurological 
impairments among children more 
highly exposed to lead below levels 
known to cause clinical disease. 
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reduce the incidence of clinical lead poi- 
soning in children? Ingestion of peeling 
paint has long been recognized as the 
primary cause of clinical lead poisoning 
in children. This position has been ex- 
pressed in many comments received by 
the Agency including those from several 
noted authorities in the fleld of lead poi- 
soning. For this reason, numerous com- 
ments have questioned the need to re- 
duce lead in gasoline on the basis that 
this action would have little if any im- 
pact on reducing the incidence of clinical 
lead poisoning in children. 

While EPA recognizes the importance 
of leaded paint as u source of lead for 
children and has supported govern- 
mental efforts to reduce this risk, the 
findings of several studies suggest that 
lead poisoning can develop in the absence 
of significant sources of leaded paint. 
Though this possibility does not affirm 
that reducing lead in gasoline will reduce 
the incidence of lead poisoning in chil- 
dren it indicates that lead in gasoline 
may. in conjunction with other non- 
paint sources, contribute to the develop- 
ment of lead poisoning. Whatever the 
impact this reduction may have upon 
clinicn! lead poisoning, the action will 
significantly reduce lead exposure among 
children. 

EPA‘is also concerned about the prob- 
ability that children exposed to lead at 
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levels below those associated with clin- 
ical poisoning are also being adversely 
affected. Several effects Identified as sub- 
clinica! Jead effects include impairment 
of fine motor functions. and altered 
behavior. 

It is noteworthy that in a significantly 
large percentaze of excessive lead ex- 
posure cases (up to 50 percent in some 
instances) peeling lead based paint in 
the home cannot be identified as a source 
of the exposure. Thus. while leaded paint 
is recomnized as the major cause of child- 
hood lead poisoning, it is not clear that 
leaded paint is singly responsible for the 
large degree of excess childhood lead ex- 
posure in this country. 

IV. Excess lead exposure among the 
general population could resuit from a 
combination of lead sources, not one of 
which by itself is sufficient to be a prob- 
lem. Under these circumstances, would it 
not be preferable to formulate a control 
strategy based upon reducing lead levels 
among those sources that contribute the 
most to this total exposure? It is gener- 
ally agreed that food is the major source 
of lead to the general population. A 
World Health Organization expert com- 
mittee reports that according to the re- 
sults of total diet studies in industrialized 
countries, the total intake of lead from 
food generally ranges from 200-300 ug 
per person per day. WHO further states 
that based upon available data, these 
levels are similar to those found in the 
past 30-40 years and that no upward 
trend in lead levels in food is evident. 

This information suggests that the 
level of lead in food has remained rela- 
tively constant in recent times. Thouch 
Jead in food would certainly contribute 
to total lead exposure for the general 
population, lead in food is probably not 
the source that is most readily reduced 


in the event that tate! oxrcsurs ts load 
is excessive. According to WHO, “Any 
increase in the amount of lead derived 
from drinking water or inhaled from the 
atmosphere will reduce the amount that 
can be tolerated in food. The lead in air 
is probably the contribution that ts most 
accessible to action for reducing the total 
body burden of !cad, especially where 
this fraction is large compared with that 
absorbed from food.” 

V. What new information has become 
available since reproposal of the regula- 
tion and as a result of the additional 
comiment period? The majority of com- 
ments addressed the evidence presented 
by EPA in support of its proposed regula- 
tion and did not introduce new evidence. 
The number of comments received were 
approximately evenly divided between 
those in favor and those arainst. The 
bulk of comments critical of EPA’s health 
position was submitted by industry or 
industry aMiliated scientists. Independent 
scientists who commented, not aMiliated 
directly with the industry or environ- 
mental groups, were in favor of the regu- 
lation by approximately 2/1. Most fa- 
vorable comments, though often from 
scientists knowledreable in the field of 
lead, provided testimonial support rather 
than new evidence. Most new data that 
either was presented in comments or 
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which subsequently became available to 
EPA does support the need to reduce lead 
emissions from automobiles. Among 
these latest data are the foliowing: 

(1) Studies of subclinical lead effects 
in children continue to sugrest that fine 
motor function and behavior are atlected. 
Though this issue is not completely re- 
solved, the new data emphasize the po- 
tential subclinical risk. 

(2) It has been reaflirmed that high 
dust lead levels, up to 1°% lead content, 
have been found in children’s play areas, 
inside schools and in homes. : 

(3) New evidence reaffinns that high 
dust lead levels can be caused by leaded 
gasoline. A recent study in Rochester, 
New York, demonstrates that high dust 
lead levels in homes are not always as- 
sociated with peeling paint and that 
house dust lead levels are higher in 
urban than suburban homes. A study in 
Vermont has shown that higher concen- 
trations of lead in house dust are found 
in homes located near busy roads com- 
pared to homes on sidestreets. This latter 
point is consistent with the previously 
known fact that oir lead fallout de- 
creases with increased distance from 
roadways. A study by EPA in New York 
City indicates that higher household dust 
and soil lead levels are found in areas 
with greater dust lead fallout from the 
air as compared to areas with little lead 
fallout. 

(4) Young children living in homes 
with high dust lead contents have been 
found to have more lead on their hands 
than children in homes with low dust 
lead content. This finding provides an 
important link in the dust. fall Jead hy- 
pothesis. The tinding is consistent with 
observations that finger prick blood-lead 
specimen taken from children are rou- 
tinely contaminated by lead that is pres- 
ent on the fingers. 

‘59 Studies continue to indicate that a 
high degree of exposure to environmental 
lead is not confined to inner city areas. 
Cases of over-exposure continue to be 
reported from areas in which leaded 
paint would not be expected to be the 
predominant factor. 

(6) Studies from Newark, New Jersey, 
observed that the frequency of lead 
poisoning and undue lead exposure is 
doubled among childern living close to 
major roadways compared to children 
living farther away. 

Other means of achieving lead reduc- 
tions. Before prescribing regulations 
based on public health consideration, the 
Administrator must consider “other 
technological or economically feasible 
means of achieving emission standards 
under section 202.” Thus, if EPA deter- 
mined that a reduction of lead emis- 
sions from motor vehicles is necessary 
for protection of public health or wele 
fare, the feasibillty of achieving such a 
reduction under section 202 (new motor 
vehicle emission standards) must be 
considered. 

The primary alternative to the use of 
lead additive regulations to achieve re- 
duction in lead emissions would be to 
impose a lead emissions standard which 
would result in the installation of “lead- 
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traps" on motor vehicles. The possibili- 
ties of incorporating this alternative. 
however, are limited by the existing legal 
and technical realities. 

EPA does have the authority to impose 
% lead emissions standard on new ve- 
hicles which would result in the use of 
lead traps. The earhest that such a reg- 
ulation could be imposed, however, would 
be the 1976 model year. Most motor ve- 
hicle manufacturers are expected to use 
lead sensitive emissions control systems 
to meet the Federal emissions standards 
which are applicable to new vehicles in 
1976. Lead traps cannot adequately pro- 
tect these systems because they are not 
capable of trapping all ef the lead emit- 
ted. Lead-free gasoline will be required 
in most new vehicles based on the in- 
formation now before the Agency. See 
Aerospace Report, PB-205-981, available 
from National Technical Information 
Service, 5285 Port Royal Road, Spring- 
field, Virginia 22151. Accordingly, the use 
of lead traps is relevant principally with 
regard to in-use vehicles. EPA realizes 
that lead-tolerant emission control sYS- 
tems may be used on a progressively 
greater number of new vehicles in the 
future. However, many of the new tech- 
nology lead tolerant control systems are 
expected to operate on low octane gaso- 
line which may not require lead addi- 
tives. Nevertheless, the Agency is con- 
tinuing to study the feasibility of using 
lead traps on new vehicles in the future. 

The Clean Air Act does not author- 
ize EPA to establish national emission 
standards on in-use vehicles. Since lead 
traps cannot be used successfully on the 
vast majority of new vehicies and the 
Agency is legally incapable of requiring 
them on all in-use vehicles, the use of 
lead traps is really not a feasible alter- 
native at this time in the Administra- 
tor’s Judgment. 

Despite the legal authority obstacle 
EPA has examined the technological 
capabilities and costs of lead traps and 
has determined the regulation of lead 
additive use is the preferable method of 
controlling lead emissions. 

Other emissions. Concern has been ex- 
pressed that the contro! of lead additives 
may result'in the use of other gasoline 
components or additives which may also 
have an adverse impact on health. EPA 
has evaluated the potential use of other 
additives or greater percentages of cer- 
tain gasoline components in conjunction 
with the lower lead levels. This evalua- 
tion has been performed in recognition 
of the Agency’s responsibility to assess 
the environmental consequences of {ts 
actions. (See Judge Leventhal’s opinion 
in Portland Cement V. Ruckelshaus, 5 
ERC 1593, 1599, U.3. App. D.C. (1973).) 

Lead additives are used as efficient 
octane boosters in gasoline. If the use 
of lead is restricted, the refiner must 
use greater quantities of blending stocks 
with high aromatic hydrocarbon con- 
centrations, or substitute anti-knock ad- 
ditives, to increase gasoline octane levels. 
Consequently, the Administrator has 
considered the effects of increased aro- 
matic hydrocarbon content of gasoline or 
the use of manganese additives on emis- 
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sions from the general motor vehicle 
population and the effects of these emis- 
sions on health. EPA has also considered 
the impact of the regulations on partic- 
ulate emissions. 

A. Impact due to increased use of 
aromatics. The implementation of the 
promulgated and reproposed lead regu- 
lations is projected to result in a 5 to 7 
percent increase in the average aromat- 
ics content of gasoline. Concern has been 
expressed that this increase will cause a 
complementary increase in the reactivity 
of automobile exhaust and in the quan- 
tity of polynuclear aromatic emissions 
from the motor vehicle population. EPA 
has determined that neither the reactiv- 
ity of automobile exhaust or the emis- 
sions of polynuclear aromatics will in- 
crease above current levels due to the 
lead regulations. 

Emissions reactivity. Gasoline is com- 
posed of three general types of hydro- 
carbon: aromatics, olefins, and paraffins. 
Aromatics and olefins are highly reac- 
tive and facilitate the formation of 
photochemical smog. Assurning no hy- 
drocarbon emission controls, aromatics 
emissions are linearly related to the aro- 
matic content of gasoline. Olefin emis- 
sions are directly related to the olefin 
and paraffin content of gasoline. An in- 
crease in the aromatic content of gaso- 
line is accompanied by a decrease in the 
paraffin and olefin content. Conse- 
quently, reactive aromatic emissions in- 
creases resulting from an increase in the 
aromatic content of gasoline are gen- 
Really offset by & accrcace im the rears 
tive olefin emissions due to a comple- 
mentary reduction in the olefin and 
paraffin content of the specified gasoline. 
Accordingly, the increase in the aro- 
matics content in gusviine will 100 lave 
a sign‘ficant impact on automobile emis- 
sions reactivity. 

The lack of increase in exhaust re- 
activity due to increased use of aromat- 
ics has been verified in smog chamber 
studies completed by the Bureau of 
Mines as well as EPA. It should also be 
noted that aromatic emissions from the 
automobile population will continue to 
decrease as vehicles with increasingly 
stringent hydrocarbon emission control 
systems replace older uncontrolled 
vehicles on the road. 

A detailed analysis estimating exhaust 
reactivity and the effect of the EPA fuel 
regulations has been conducted and re- 
ported by Dr. A. P. Altshuller in “Effects 
of Reduced Use of Lead in Gasoline on 
Vehicle Emissions and Photochemical 
Reactivity,” February, 1972. This paper 
is available from the Environmental 
Protection Agency’s OfMfce of Public 
Affairs, Publications Section, Room 238 
W, 401 M Stvect, SW., Washington, D.C. 
20460. 

Polynuclear aromatic emissions. Poly- 
nuclear aromatic hydrocarbons (PNA) 
are carcinogenic and are primarily 
caused by hydrocarbon emissions from 
stationary sources such as petroleum re- 
fineries and coke ovens, Currently auto- 
mobile emissions account for less than 2 
percent of total PNA emissions. 

Polyruciear aromatic ciuissions from 
the general automobile population luve 
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been steadily declining since the intro- 
duction of liydrocarbon emission con- 
trols in 1968. Due to the continued attri- 
tion of older uncontrolled vehicles from 
the road and the introduction of new 
vehicles with strinzent hydrocarbon 
controls, PNA emissions should be re- 
duced by more than 75 percent from 
current levels by 1980. This assumes the 
implementation of both the promulgated 
lead-free and reproposed low-lead reg- 
ulations will have a very slight impact 
on the rate of decrease in PNA emis- 
sions. According to a recent EPA 
analysis, PNA emissions will be reduced 
by 78 percent by 1980 assuming the im- 
plementation of the 1976 hydrocarbon 
emission standards. If the lead regula- 
tions are implemented, PNA emissions 
will decrease by 76 percent. (An analysis 
of this problem is contained in a paper 
entitled “Lead in Ggsoline, Impact of 
Removal on Current and Future Auto- 
motive Emissions”.) EPA concludes that 
the current use of lead additives en- 
dangers the public health to a greater 
degree than this difference of 2 percent 
in the rate of decrease of PNA emissions. 

This relative endangerment judgment 
is based upon the following line of rea- 
soning. Lead additive emissions from au- 
tomobiles have been determined to pose 
a sufficient endangerment to health to 
warrant regulatory action. Mobile 
sources contribute less than 2 percent of 
the total polynuclear aromatics emis- 
sions. Implementation of the Federal 
emission standards without the lead 
additive emissions will result in an ap- 
proximately 78 percent decrease in poly- 
nuclear aromatic emissions from current 
levels of automobile emissions. Imple- 
mentation of the lead regulations will 
slow the rate of emissions decrease by 
about 2 percent. Assuming automobiles 
account for the same relative contribu- 
tion of aromatics in 1980, implementa- 
tion of the emission standards with the 
regulations as compared to without the 
regulations would only cause a 0.04 per- 
cent difference in reduction rate in total 
PNA emissions. In view of the continual 
decline in PNA emissions and any as- 
sociated healtn risk, from stationary 
sources through particulate controls and 
from mobile sources through hydrocar- 
bon controls, the health implication of 
the slight difference in PNA emissions 
due to the lead regulations is considered 
negligible. 

Although the indication is that the 
lead regulations will not produce an aro- 
matics or a PNA emission problem, EPA 
nevertheless has the authority to regu- 
Jate the aromatic content of gasoline 
should such action become necessary. 

B. Particulate cinissions from un- 
leaded fuel. Exhaust particulate result- 
ing from the use of leaded and lead-free 
gasoline has been extensively examined. 
The examination concluled that since 
Jead ndditives account for a major por- 
tion of exhaust particulates, the use of 
fuel without iead additives substantiully 
decreases particulates emissions. This 
conclusion is true for vehicles equipped 
with emission control devices 98 well as 
uncontrolled automobiles, . 


VY 


C. Use of substitute anti-knock addi- 
tives. Various anti-knock additives have 
been developed, but as is explained in 
the paper, “Lead in Gasoline” referred 
to above. the effectiveness of almost all 
of these additives is severely linted. 
Manganese is the only fuel additive be- 
sides lead which is now recognized as 
being a cost effective octane booster. 
While manganese additives are not cur- 
rently in widespread use in gasoline, 
manganese may be used as a partial re- 
placement for lead in gasoline. EPA has 
been examining the impact the use of 
manganese additives might have on con- 
troi devices and on the public health. 

One automobile manufacturer has re- 
cently completed tests using fuel con- 
taining 0.25 grams per gallon manganese 
in vehicles equipped with catalytic emis- 
sion control systems. While no chemical 
poisoning was observed, a very high 
back pressure developed after several 
thousand miles. This back pressure was 
due to manganese oxides plugging the 
catalyst. Apparently, manganese oxices, 
unlike lead halides, are nonvolatile and 
physically destroy catalyst functioning 
by plugging. The 0.25 grams per galion 
manganese is above the levels that would 
be used in fuel by only a factor of two. 
Accordingly, the plugging problem would 
eventually occur if manganese is used in 
lead-free gasoline. Furthermore, deteri- 
oration of catalyst performance would 
occur soon after an individual began 
using gasoline containing manganese ad- 
ditives. At the present time, the auto 
manufacturers have not requested tha 
manganese additives be controed. This 
may refiect the industry’s expectation 
that manganese additives will not be 
used in Jead-free gasoline. If it is used, 
EPA would have to consider regulating 
manganese additives under tne autnor- 
ity of section 211(c) (1) (B) of the Clean 
Air Act. 

Occupational experience indicates that 
airborne manganese at sufficiently high 
levels of exposure can cause damage to 
the central nervous system with symp- 
toms similar to that in Parkinson’s dis- 
ease, and can cause manganese pneu- 
monia. Available evidence indicates that 
dosages required to produce these ad- 
verse effects are several orders of magni- 
tude above those that would be present 
in the ambient air as a result of even the 
widespread use of manganese as & gaso- 
line additive. Thus, while there presently 
appears to be a reasonable margin of 
safety with use of manganese in gasoline, 
the health implications of this use re- 
quire continued study. An EPA position 
paper on manganese is currently being 
prepared which will be available in the 
near future. This document will be based 
upon a comprehensive review of the in- 
formation available on manganese di- 
rected by the National Academy of 
Scicnces. : 

If regulation of manganese in gasoline 
for health reasons is found to be neces~- 
sary, EPA has authority to do so under 
the Clean Air Act. Though the Agency 
docs not currently have enough evidence 
to definitely say that manganese in gaso- 
line would pose a Lhreat to health, EPA 
would not favor the use of manganese in 
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gasoline until additional studies are com- 
pleted. However, at this time, the use of 
manranese addilives ts jJudred not to 
pose as simnilicant a risk to health as 
that from lead additives, 

Cost and enciau unpacts. Recently EPA 
has worked with Bonner and Moore As- 
soclutes to complete a study based on 
updated information of the impacts as- 
sociated with the reproposed leaded 
erade rerulations. This study scparates 
the various costs according to two as- 
sumptions concerning the portions of the 
vehicle population which will use lead- 
free gasolines. The first case assumed all 
motor vehicles manufactured after 1975 
will be equipped with lead sensitive cata- 
lytic emission control systems and wi!l 
thus need lead-free gasoline. The second 
case assumed an ever increasing portion 
of the vehicles produced during model 
years after 1975 will be equipped with 
emission control systems capable of tol- 
erating leaded gasoline. The second case 
assumed that by the 1985 model year, all 
new vehicles will have emissions control 
systems which can tolerate lead. 

Based on this new data, EPA has cal- 
culated the annual consumer costs at- 
tributable to the low-lead remulations. 
This calculation Includes the increased 
costs of raw stocks, as well as operating 
and production costs at the refinery. 
During 1980, capital investment in the 
refinery industry is predicted to be 
roughly $1.5 billion. The low-lead regula- 
tion will force the industry to invest an 
additional $82 million. If a lead-tolerant 
technology is gradually phased in and 
fthwe more losded wacoline fo weed, the 
incremental investment impact of the 
low-lead regulation will be $113 million. 
This figure will increase the cost of pro- 
ducing gasoline by less than .1¢ per 
Baliun. 

Recently, much concern has been ex- 
pressed about the potential impact lead 
regulations would have on the nation’s 
crude oil supply. The low-lead regula- 
tions will not go into effect until 1975 
and will have a minimal impact on crude 
Oil requirements during this decade. 
Modcling studies completed by Boriner 
and Moore Associates demonstrated no 
positive impact in ecicher 1975 or 1977 on 
crude usage. If it is assumed that addi- 
tional leaded gasoline is required to fuel 
new vehicles equipped with lead tolerant 

mnission control systems which mircht be 
partially phased in between 1976 and the 
end of the decade the impact represents 
Jess than a .4 percent increase in crude 
usage by 1980. If one assumes catalysts 
are used on all future model vehicles and 
consequentiy the quantity of leaded gaso- 
‘line produced continues to decline, the 
low-lead reyulations never have a sipnifi- 
cant impact on crude requirements. 

It is instructive to compare these num- 
bers with the cneryy impact of air con- 
ditioners in automobiles, Air conditioners 
have been estimated to have a 13 percent 
impact on fucl economy. In 1980 if 75 
percent of the automobiles are equipped 
with alr conditioners, the favpact on 
crude oi} requirements will be approxi- 
mately 800 thousand barrels per day or 
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rourchly 4.4 percent of the nation's needs. 

Averaging stratequ. The lead regula- 
tions proposed on January 10, 1973, would 
permit cach refinery (not company) to 
averare its lead usarre over quarterly pro- 
duction of leaded gasoline so long as the 
average lead content per rallon did not 
exceed the applicable standard. Leaded 
pool averaging was proposed for com- 
ment based upon the determination that 
this approach afforded optimum refining 
Nexibility consistent with attainment of 
the Agency's goal of 60-65 percent reduc- 
tion in lead usage. 

In light of additional information and 
views received during the comment pe- 
riod, EPA has reviewed the merits of two 
alternatives to leaded pool averaging. 
These are (1) a system of total pool aver- 
aging, permitting a refinery to average 
its lead usage over all grades of gasoline 
produced including the unleaded grade, 
and (2) permitting each refinery a choice 
between leaded pool averaging and total 
pool averaging. Analysis of the impacts 
and practicalities of the alternative aver- 
aging approaches has led EPA to con- 
clude that total pool averaging should be 
adopted. 

Comparing the effects of leaded pool 
averaging and total pool averaging shows 
that refiners who market two grades of 
gasoline, one leaded and one unleaded 
grade, are significantly penalized by 
leaded pool averaging. Because two grade 
marketers are unable to count production 
of unleaded gasoline in computing the 
average, a leaded pool standard exerts 
pressure to market three gradés of gaso- 
aime, Yendod: srades, <> 
maximize allowable lead usage. Leaded 
pool averaging similarly tends to penai- 
ize three grade marketers who produce 
more than the industry average propor- 
tion of unieagea gusoine. it benents re- 
finers who produce little or no unleaded 
gasoline. 

Total pool averaging is not expected to 
induce three-grade marketers to opt for 
two grades, but does not tend to dis- 
courage production of unleaded gasoline. 
A total pool standard permits each re- 
finer to use the same amount of lead for 
equivalent gasoline production and is 
more neutral in its effect upon industry 
marketing decisions. 

The alternative of allowing each re- 
finery a choice between leaded pool and 
total pool averaging would permit each 
refinery to choose the system that maxi- 
mizes lead usage. The price of this fiexi- 
bility fs that lead reduction goals would 
not be achieved. It is not possible under 
an option system to predict what reduce 
tions in lead usare would be achieved 
under the regulations. The reductions 
achievable under an option system would 
depend on the mix of leaded and un- 
leaded gasoline sales, the sales volumes, 
and the marketing plans of all gasoline 
refiners. The onotion alternative docs not 
permit reasonable estimates of the re- 
ductions in lead usare attainable under 
any given pair of standards. 

A majority of the refiners who com- 
mented on the rerulations recommended 
thut total pool averaging be adopted. 


trem 
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The Administrator finds that total pool 
averaging is in fact the fairest workable 
mechanism for accomplishing the neces- 
sary reduction in lead usage. 

Computation of total pool standurd, 
The promulgation of a total pool average 
standard requires that the reproposed 
leaded pool standard be adjusted to take 
account of projected sales of all gasoline. 
The method of computation is to multi- 
ply the numerical leaded pool standard 
by the percentage of leaded gasoline sales 
estimated for the particular year. For 
example, 2 grams per gallon x the per- 
centage of 1975 sales of leaded gasoline= 
the total pool standard for 1975. 

Future sales of unleaded and leaded 
gasoline cannot be predicted with com- 
plete assurance. Actual sales of unleaded 
gascline will depend upon the number 
of vehicles requiring it to meet emission 
standards, the extent to which owners 
of vehicles not requiring unleaded gaso- 
line will buy it, and the projected miles 
driven and fuel consumption of vehicles 
in the various model year classes. 

A study entitled “Alternative Proposals 
for the Regulation of Lead Additives in 
Gasoline” prepared for EPA by the firm 
of Turner, Mason, and Solomon in June, 
1972, sets forth estimates based on differ- 
ent assumptions affecting sales of leaded 
and unleaded gasoline. The estimates se- 
lected by EPA as most consistent with 
present trends in unleaded gasoline sales 
are provided in case I of the Turner, 
Mason and Solomon Report. Case I as- 
Sumes no extension ‘of the 1975 stand- 
ards, eliminating the need for unleaded 
gusoiine, bul tnat owners oz pre-lysu 
model year motor vehicles will purchase 
little or no unleaded gasoline. 

EPA recognizes that the assumption 
that owners of pre-1975 vehicles wil! nur- 
chase little or no unleaded gasoline re- 
sults in conservative estimates of un- 
leaded gasoline sales, but this assump- 
tion is offset by the fact that not all 1975 
vehicles will require unleaded gasoline. 

Using the Case I estimates of future 
sales of leaded and unleaded gasoline, 
the conversion of the proposed leaded 
poo: standard to a total pool standard is 
as follows: 


33739 


Leaded 
pool std. 


Percent 
of sales 
unleaded 


Year Totai pool std, 


1975... 82. 2/17.8 


Jv70. 2.2 


The promulgated reduction schedule is 
derived from the table above, but the 
schedule has been adjusted to moderate 
the economic and technolorienl impacts 
of the regulations during the period over 
which the reductions would be accom- 
plished. To achieve the targeted 60-65% 
reduction in lead usage requ:-es that the 
schedule be extended to include 1979. The 
total pool standard corresponding to the 
proposed leaded pool standard for 197Y 
is .5 pram per gallon, As stated above, the 
schedule promulgated js as follows: 
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1.7 seams per gallon. 
1.4 vrams per gallon, 
1.0 grams per gation, 


Ee = .B grams per gallon. 
.5 grams per gallon, 


O87 th 


January 1 
January ! 
January t, 
January 1 
January 1 


This reduction schedule will achieve 
the 60-65 percent reduction in lead usage 
and emissions as pluined and will also 
assure that industry's lead usage under 
total pool standards is approximately the 
saine as the lead usage projected under 
the leaded pool standards previously pro- 
posed. 

The standard will have to be evaluated 
in 1978 to determine what further reduc- 
tions in the lead standard, if any, are 
necessary to maintain lead emissions at 
the desired level. Presumably no further 
reductions will be required if unleaded 
gasoline remains the fuel required for 
new motor vehicles. If unleaded gasoline 
is no longer required for new vehicles, 
the 1978 standard will be reexamined in 
light of increasing gasoline demand. 

Combining refineries for purposes of 
averaging. Two refiners have requested 
that the regulations be changed to au- 
thorize EPA to approve combinations of 
refineries for purposes of computing the 
average instead of requiring averaging 
at each refinery. This approval would be 
requested to enable a company to con- 
centrate production of leaded or un- 
leaded gasoline at particular refinerics. 

EPA proposed averaging at each re- 
finery instead of each company in order 

‘ to mitigate any regional variation in lead 
emissions due to averaging. Regional 
variation cculd result from the mix of 
geenline orades sald in 9 nartienlar mar- 
ket if a company used its jead aliotment 
mainly in one grade or from a company’s 
decision to produce high-lead gasoline 
at an old southeast refinery and low-lead 
RADULUIG GY «@ ug Wel WouW ConGe Sudaseess 
each serving different markets. Requir- 
ing lead levels to be moderated at each 
source is a reasonable efective means 
of minimizing variation in the area 
where the gasoline is actually sold. 

Although one company has suggested 
that the location of the refineries in a 
particular EPA region might serve as a 
basis for approving combinations, this 
criterion does not provide assurance that 
the areas served by those refineries and 
other refineries would not be subject to 
variation in lead emissions. There is no 
necessary correlation between the loca- 
tion of the refineries and their service 
areas. The Administrator has concluded 
that there are no workable criteria for 
assessing the impact of combinations for 
purposes of averaging and that the re- 
finers’ desire for added flexibility in lead 
usage cannot be accommodated without 
compromising the objective of minimal 
variation in reduction in lead emissions 
in all parts of the country. 

Averaging period. Many refiners re- 
quested an annual or semiannual averag- 
ing period instead of the quarterly period 
proposed. A longer averaging period 
would accoinmodate seasonal variations 
in lead usage. Gecause high volatility, 
hish octane blending stocks are used in 
the winter season to facilitate cold starts, 
less Jeac is needed in winter biends “Lae 
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refiners would like to be free to put more 
lead in summer blends, and a longer 
averaging period would make this pos- 
sible, 

The summer season is also the period 
of maximum exposure to airborne and 
dustborne lead for both children and 
adults. For this reason, EPA is unable 
to agree to the change proposed in the 
averaging period. 

Small refiners. The reproposed regula- 
tions provided for a one-year delay of 
the requirement to comply with the lead 
reduction schedule for small refiners, as 
defined in § 80.20(b), in recognition of 
special lead-time problems faced by this 
group. EPA has reviewed the lead-time 
requirements of .the small business re- 
finers with particular reference to the 
effect on lead-time, if any. of the change 
to a standard based on total pool averag~- 
ing. The Ageucy recognizes that under 
the reproposed leaded pool standard, re- 
finers producing little or no unleaded 
gasoline received the benefit of a higher 
average lead jevel per gallon of leaded 
gasoline. Some small refiners fall into 
this category, and would have been able 
to use more lead under a leaded pool 
standard taking account of production of 
unleaded gasoline by other refiners. 

EPA's evaluation of the small refiners’ 
situation has led to the conclusion that 
these refiners require additional lead- 
time for compliance beyond the one year 
deferment previously proposed. This ap- 
pears to be the case regardless of the 
averaging strategy adopted. Industry and 
consultants’ estimates of time required 
hy small refiners to vlan, finance. and 
construct upgraded refining facilities 
range from two to three years from the 
date of promulgation of final standards. 
Accordingly, the Administrator has de- 
+orrnaincs that ié is reasonable and neces- 
sary to defer the requirement for com- 
pliance by small refiners until January 1, 
1977. On this date, small refiners are 
required to comply with the 1977 stand- 
ard. * 

Review of lead reduction program. In 
the January 10, 1973, reproposal of the 
regulations, the Administrator stated his 
intention to reduce the lead content in 
gasoline as much as possible, giving con- 
sideration (a) to the degree of reduction 
achieved by introduction of unleaded 
gasoline and (b) evidence on the feasi- 
bility of reducing lead from other en- 
vironmental sources. It is too early to 
state whether unleaded gasoline sales will 
expand steadily through the seventies. 
Studies of potential reduction in lead 
from other sources are in progress. Ac- 
cordingly, the Administrator has dcter- 
mined that it would be premature to 
announce a decision on the need for fur- 
ther reductions in lead in gasoline. EPA 
will review propress under the regulation 
as well as additional studies every three 
years, beginning in 1977. This review will 
afford a firmer basis for a decision on 
whether further action is necessary to 
regulate lead in gasoline to protect pub- 
lic health and welfare. 

Reporting by lead additive manufac- 
turers. The January 10, 1973 reproposal 
included » requirement tint lend additive 
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manufacturers would report quarterly 
to the Administrator on their shipments 
of lead to each refinery. No comments 
were received on this proposal. which 1s 
promulgated below as proposed. The 
basis for the requirement—that it is 
determined to be necessary for verifica- 
tion of lead additive usage reports by 
refineries—has not changed. 

Prevention of violations bu refiners. 
As a complementary measure to the 
January 10, 1973 promulgation of a strict 
lability provision in § 80.23 applicable 
to refiners, the Agency on that date pro- 
posed a provision specifying that it is 
the refiner’s duty to prevent violationc of 
$ 80.22(a). Two refiners and once petro- 
leum trade association commented that 
practical and legal considerations made 
the regulation unreasonable. particularly 
as regards the requirement on permit- 
ting violations. One other refiner com- 
mented that if the requirement was to 
be adopted. it should provide for a show- 
ing by the refiner that he in fact did 
not cause or permit a given violation. 

The issue of vicarious liability under 
§ 80.23 is now in litigation and the 
Agency is engaged in negotiations with 
refiners which may lead to revision of 
the provision. Accordingly, no action is 
being taken on the proposed § 80.20ic), 
but it is not being withdrawn. 

Control of lead under Title I. One 
commentator has contended that the 
Clean Air Act requires the Administ~a- 
tor to establish a national ambient ir- 
quality standard for lead under T- te I 
or, at least, to impose controls under 
$ 223 that achieve results whith 
would be as protective of health on as 
expeditious a timetable as could have 
been achieved under Title I. The com- 
mentator, an environmental group, con- 
cludes that tne repropesed ieada reduc- 
tion schedule would achieve “far less 
effective and timely results than action 
under Title I because the reproposed 
schedule is so weak,” and petitioned EPA 
for the issuance of national ambient air 
quality standards for lead. 

It is clear from Agency actions to date 
that the Administrator has chosen to 
regulate lead emissions under section 
211 of the Act. No action on lead under 
Title I is currently planned. 

It is the Administrator’s judgment 
that he may regulate a substance under 
section 211 without necessarily tailoring 
his action to what could have been ac- 
complished under sections 108, 109, and 
110, since section 211 is a co-equal grant 
of regulatory authority. The determina- 
tion whether to issue a criteria docu- 
ment for a substance and thereby set 
Title I actions in motion is discretionary 
with ‘the Administrator. Section 108 ex- 
pressly recognizes this, inasmuch ns it 
required the Administrator to list for 
action under Title I only those air pol- 
lutants “for which nir quality criteria 
had not been issued before the date of 
enactment of the Cican Air Amendments 
of 1970, but for which he plans to issue 
air quality criteria. (emphasis added) 
This falls considerably short of a statu- 
tory directive Wo issue crilesia fod lead. 
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and may be contrasted readily vith the 
requirements of section 2O2(b) of the Act 
specifically identifying carbon monoxide, 
hydrocarbons, and oxides of nitrogen for 
regulatory action. While, as the com- 
mentator poutts oul, hinguare in the 
Scnate Report on its version of the 1970 
Clean Air Act amendments stated that 
the bill would require issuance of a cn- 
teria document for lead, this must be 
construed as only a statement of the 
Committee's preference, since no such re- 
quirement appeared either in the lan- 
guage of the Senate or the conferees’ bill. 
The regulations promulgated below 
shall be effective on January 7, 1973. 


(42 U.S.C, 1857f-6e, 1857g¢ (A) ) 
Dated: November 26, 1973. 


JOHN QUARLES, 
Acting Administrator, 
Environmental Protection Agercy. 


Part 80 of Chapter I, Title 40 of the 
Code of Federal Regulations is amended 
as follows: 

1. In § 80.1, the second sentence is re- 
vised to read as follows: 


§ 80.1 


* * © These regulations are based upon 
a determination by the Administrator 
that the emission product of a fuel or 
additive will endanger the public health, 
or will impair to a significant degree the 
performance of a motor vehicle emission 
control device in general use or which 
the Administrator finds has been devel- 
oped to a point where in a reasonabie 
time it would be in general use were such 
reonlatinns nromnuigated: end rartain 


other findings specified by the Act. 


2. In § 80.2, a new paragraph (m) is 
added as follows: 


Scope. 


rons 
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(m) “Lead additive manufacturer” 
meatis any person who produces a lead 
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additive or sells a lead additive under 
his own name. 


3. A new § 80.20 is added as follows: 


§ 80.20) Controls applicable to gasoline 
refiners. 

(art) In the manufacture of gasoline 
at any refinery, no gasoline refiner shall 
exceed the average lead content per gal- 
lon specified below for each 3-month 
period (January through March, April 
through June July through September, 
October throug« December) : 

(i) 1.7 grams of lead per gallon, after 
January 1, 1975; 

(ii) 1.4 grams of lead per gallon, after 
January 1, 1976; ' 

(itt) 1.0 grams:of lead per gallon, after 
January 1, 1977; 

(iv) 0.8 grams of lead per gallon, after 
January 1, 1978; 

(v) 0.5 grams of lead per gallon, after 
January 1, 1979. e 

(2) For each 3-month period (January 
through March, April through June. July 
through September, October through De- 
cember) the average lead content per 
gallon shall be computed by dividing total 
grams of lead used at a refinery in the 
manufacture of gasoline by total gallons 
of gasoline manufactured at such 
refinery. 

(3) For each 3-month period (January 
through March, Apri! through June, July 
through September, October through De- 
cemLer) commencing with the period 
January 1, 1975 through March 31, 1975, 
each refiner shall submit to the Adminis- 
trator a report showing for each refinew 
UW) Vie volus grains ot ead in iead aaddi- 
tive inventory on the first day of the 
period, (1i) the total grams of lead re- 
ceived during the pericd, (iii) the total 
grams of lead in lead additive inventory 


. on the last day of the period, (iv) the 


total gallons of gasoline produced by 
such refinery during the period, and (v) 
the average lead content in each gallon 


e 
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of gasoline produced during the period. 
Reports shall be submitted within 15 days 
after the close of the reporting period, on 
forms supplied by the Administrator 
upon request. 

tb) The provisions of paragraph (a) 
(1) (i) and di) of this section shall not 
be applicable to any refiner wiuch does 
hot have more than 30,900 barrels per 
day crude oil or bona fide feed stock ca- 
pacity from owned or leased facilities or 
from facilities made available to sci 
refiner under an arrangement such as, 
but not limited to, an exchany> agree- 
ment (except one on a refined . »oduct 
for refined product basis), or a throus'- 
put or other form of processing agree- 
ment, with the same effects as though 
such facilities had been leased. 


4. A new § 80.25 is added as follows: 


§ 80.25 Controls applicable to lead addi- 
tive manufacturers. 


For each 3-month period (January 
through March, April through June, July 
through September, October through De- 
cember) commencing with tne period 
January 1, 1975 through March 31, 1975, 
each lead additive manufacturer shall 
submit to the Administrator a report 
showing the total grams of lead shipped 
to each refinery by such lead additive 
manufacturer during the period. Reports 
shall be submitted within 15 days after 
the close of the reporting period, on forms 
supplied by ‘he Administrator upon 
request. 


5. Anew © .v.26 is added as follows: 


§ 80.26 Contidentiality of information. 

Information obtained by the Adminis- 
trator or his representatives pursuant to 
this part shall be treated, in so far as its 
cuuiuenliniiily is concerned, in accord- 
ance with the provisions of 40 CFR 
Part 2. 


{FR Doc.73-25766 Filed 12~5~73;8:45 am] 


FEDERAL REGISTER, VOL. 38, NO. 234——THURSDAY, DECEMBER 6, 1973 


A AIG 


EPA'S POSITION ON THE HEALTH 


PREPARED PY 


U.S. ENVIRONMENTAL PROTECTION AGENCY 
4O1 M STREET, S.W. 


WASHINGTON, D.C. 20460 


NOVE} 18, 1973 


Append \x B 


A 117 


TABLE OF CONTENTS 


Introduction 


Occurrence and Sources of Lead in the Environment 


Health Aspects of Lead Exposure 


Can an Acceptable Lead Body Burden be Defined? 


Relationship of Environmental Lead Exposure to Human 
Lead Intake 


Lead Exposure from Dustfall 
Extent of Lead Exposure Among the General Population 


Summary and Conclusions 


On Fekruary 23, 1972, EPA published a notice in the Federal 


Register (1), setting forth proposed regulations promulgating 
Federal standards for the use of lead and phosphorus additives in 
gasoline. Pursuant to the notice, several public hearings were 
held. In addition, numerous written comments were received by 
the Agency during an extended public comment period. After 
consideration of the hearing testimonies and written comments, 
and after further consideration of the available information on 
health effects of airborne lead, including the adverse effects of 
leaded gasoline on emission control devices, the regulations were 
divided into two separate pieces of regulatory action: final 
regulations providing for the general availability of lead-free 
gasoline were promulgated on January 10, 1973 (2) and regulations 
based upon the health effects of airborne lead, providing for the 
reduction of lead in leaded gasoline were reproposed (3)° The 
regulations on reduction of lead in leaded gasoline for health 
reasons were reproposed because the Agency's basis for this 
reduction was substantially revised and had not been available 


for review by the scientific community. 


At the time of the reproposal, the Agency was aware that 


there had not been unanimity either within or outside the 
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government with respect to the need to reduce lead in leaded 

gasoline. In light of this controversy, the Agency requested 
that informed and concerned members of the public provide EPA 
with their opinions on the matter. This commentary was 


encouraged by announcement in the Federal Register (3) and 


through approximately 150 individual letters specifically 


requesting comments from members of the scientific and industrial 


communities and from public interest groups. 


As a result of these requests, numerous comments were 
received by the Agency. Although a substantive response to each 
comment was not possible, all comments were considered and are 
available for public inspection at the Freedom of Information 


Center of the Environmental Protection Agency in Washington, D.C. 


The present paper is not intended as an encyclopedic 
treatment of all that is known about lead. Rather, it is 
intended tc be a presentation of the pertinent evidence upon 
which a decision could be made as to whether or not there is a 
health justification to regulate lead in gasoline. While the 
emphasis in the paper is on lead as a gasoline additive, it has 
been necessary to consider other sources of lead in the 
environment in order to understand the role of leaded fuel in 
relation to human lead exposure. The Agency has also considered 
whether replacements for lead additives will result in 


deleterious health effects to as great or greater degree than the 
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lead additives themselves. This issue is discussed in a separate 
paper entitled, "Lead in Gasoline, Impact of Removal on Current 


and Future Automotive Emissions" (4). 


The present paper was prepared by a committee of EPA 


scientists. 


Members of the Committee Include: 


John Buckley, Ph.D., Chairman 
Kenneth Bridbord, MD Magnus Piscator, MD 
Douglas I. Hammer, MD Lawrence Plumlee, MD 
Robert Horton, MD Steven Reznek, Ph.D. 
Marty Kanarek, MPH Richard Rhoden, Ph.D. 


Wellington Moore, DVM Jerry Stara, DVM 


At least two committee members read and considered each of the 
approximately 130 comments received on the reproposed regulation. 
The results of this review process are reflected in the present 
paper as is additional information which has become available 


since reproposal of the regulation. 


On October 1-2, 1973, EPA co-sponsored with the National 
Institute of Environmental Health Sciences a Conference on Low 
Level Lead Toxicity. A detailed evaluation of all presentations 


at the Conference is beyond the scope of the present document. 
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The proceedings from this Conference are due to be published in 


the near future. 


The present document is an extension of the earlier paper 
entitled, "EPA's Position of the Health Effects of Airborne 
Lead," dated November 29, 1972. At the time the earlier paper 
was prepared, it seemed likely that catalytic converters would be 
the princifal means of reducing pollutants from automobiles for a 
decade or more, and that the associated requirement of lead-free 
gasoline to protect the catalysts would result in near- 
elimination of automotive-related lead in the environment. It 
now appears that the impact of catalytic converters may be more 
transitory and that, unless regulated otherwise, lead additives 
will continue to be used in substantial amounts. Thus the health 
implications of leaded fuels become central to the regulatory 


decision process. 
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Ii. Occurrence and Sources of Lead_ in the Environment 


Lead occurs naturally in the earth's crust and is also found 
in the atmosphere and hydrosphere due to airborne dust, and to 
gases diffusing from the earth's crust (1). Lead was one of the 
first metals to be used by man, and evidence of the adverse 
health effects caused by lead and its compounds is found in the 
earliest annals of man's history. Deleterious effects from the 
present use of lead can be a problem, particularly in certain 
segments of the population. This Section will examine the 


influence of man upon the distribution of lead in the 


environment, especially with respect to the use of lead as a 


gasoline additive. 


Lead or its compounds may enter and contaminate the 
environment at any step during the mining, smelting, processing, 
and use of the metal and its derivatives. The annual increase in 
lead consumption in the U.S. during the 10-year period 1962-1971 
averaged 2.9%, resulting largely from an increased demand for 
batteries and gasoline additives (2). During the same period, 
lead used in pigments and caulking and in metal products 
declined. In 1971 the total lead consumption was 1,431,514 short 
tons with 596,797 short tons (42%) coming from recycled lead 


(3). 


Because lead and many lead salts or oxides are relatively 


inert or immobile in the environment, a judgment can be made as 
to the ease with which lead from various use categories can reach 
and be transported through the environment. Table II-1 
summarizes lead consumption patterns in the United States for 
1968 and 1971 (4,5) according to categories of environmental 
impact. At this time, not all information required to compile a 
detailed lead balance for the United States is available; thus 
the above inventory of lead products in terms of their potential 


release to the environment must be recognized as subjective. 


As shown in Table II-1, 352,614 short tons or approximately 
25% of the lead consumed in 1971 was in the form of metallic lead 
or lead alloy. Most of this lead is chemically inert under 
typical environmental conditions. As long as the size of the 
piece of metallic lead or lead alloy is large, as is usually the 
case within the metal products category, it is relatively 
environmentally immobile. Recognized exceptions to this 
generalization do exist and include small pellets of lead shot 
often eaten by waterfowl, and the incineration of lead foils and 


tubes, with resultant release of lead into the atmosphere. 


Storage batteries accounted for 679,803 short tons of lead 
consumption in 1971. This represents approximately 50% of the 


total. Since a large fraction of the lead in storage batteries 


is recycled, little lead is believed to reach the environment 


from disposal of storage batteries. 


Lead is also commonly used as a coating material. In 1971, 


some 53,198 short tons were in this category. Because of the 
possibility of erosion or wear, the lead thus used must be 


considered as potentially releasable into the environment. 


More difficulty exists in classifying lead pigments in terms 
of their potential for reaching the environment. Lead pigments 
accounted for 81,258 short tons of lead consumption in 1971. 
Much of this amount is tabulated simply as red or white lead or 
litharge, rather than according to the actual category of use. 
Based on shipping information, approximately one-fourth of the 
lead classified under pigments in Table iI-1 is used in the 
ceramics industry (6) and would thus have a relatively small 
environmental impact. However, this form of lead could 
contribute directly to human exposure through, for example, 


improperly glazed dinnerware. 


Lead pigment is used in printing inks and paints. Lead in 
printer's ink, especially colored ink, has definite potential to 
reach the environment as a result of incineration. The use of 
lead-based paints in residential applications has been greatly 
reduced in recent years, although the total used in the past is 


still significant in terms of eventual environmental impact. The 
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amount of lead released into the environment from pigments is 
dependent on the relative quantity of waste disposal by 
incineraticn compared to other disposal methods, as well as wear 
and erosion of painted surfaces. Ona national basis, 
approximately 10-20% of all solid waste is incincerated (7). 
This figure is assumed to be applicable as a first approximation 
to estimate the release of lead to the environment from 
incineration of lead pigments. The estimate does not necessarily 
account for all lead incineration from demolished buildings, 
since old paint tends to have a higher lead content. Further, 
this does not reflect entrance of lead into the environment from 
wear and erosion of exterior painted surfaces which has been 
shown to be substantial immediately adjacent to such surfaces. 


(8) 


In 1971, 264,240 short tons of lead consumed were in the form 
of lead additives in gasoline. This amount is about one fifth of 
the total consumption for that year. It can be calculated that 
about 70% of the lead additives used in gasoline are emitted to 
the environment as particulate matter from the tailpipe (9). 

Much of the balance remaining within the engine or exhaust system 
of the vehicle is believed to eventually be removed from engine 
surfaces by transfer to the oil or by flaking of deposits in the 
exhaust system. The combustion of leaded gasoline accounts for 
by far the largest portion of all lead now reaching the 


environment, comprising about 90% of airborne lead emissions (9). 
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As evidence of this contribution, a 43% reduction in lead 
additives consumed within New York City during 1972 resulted in a 
37% decrease in annual average ambient lead concentrations in the 
city for 1972 compared to 1970-1971 (10). In a more detailed 
calculation annual averages of air lead data from 38 sampling 
sites across the city were as follows: July 1969-June 1970, 1.62 
ug/m>; July 1970-June 1971, 1.71 g/m ; and July 1972-June 1973, 
1-18 g/m. The latter figure reflects the decrease in air lead 
following limitation of lead content of gasoline sold within the 
city to 1.0 gram per gallon on January 1, 1972. Though 
meteorologic differences from year to year, as well as sampling 
and analytic variability could have accounted for some of this 
decrease,the relatively constant city wide average in the two 
years pre -eding reduction combined with the decline following 
reduction make it evident that the contribution of lead additives 


to airborne lead in New York City is substantial. 


Table II-2 (9, 11, 12) summarizes the major discharges of 
lead into the environment. Since current knowledge regarding the 
mobility or activity of lead in the environment is incomplete, 
the information in this table can only be regarded as semi- 
quantitative. Of the total amount of lead found in the 
atmosphere, the contribution from natural sources, such as the 
re-entrainment of surface soil in the form of dust, is small. 


This contribution has been estimated to be about 0.0005 poten” of 


air.(13) The lead concentrations in today's urban ataoepoeree tt" 
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at least 100 to 1000 times greater than the amount which can be 


attributed to natural sources. 


As noted above, over two thirds of the lead added to gasoline 
reaches the air environment (14). As lead leaves the exhaust 
pipe of an automobile, initially all of it is airborne. The 
heaviest particles fall to the ground within several hundred feet 
of roadways, (15,16), whereas others remain suspended for longer 
periods of time. The length of time that lead particles emitted 
in auto exhaust remain airborne is determined primarily by 
particle size and weight as well as by meteorological factors. 
Lead is removed from the air by gravitational settling of larger 
particles, aggregation and subsequent settling of smaller 
particles, and through scavenging by various forms of 


precipitation. 


Fallout of automobile exhaust lead contributes to lead levels 
found in dust and dirt which may in turn be resuspended in air. 
Surveys of street and sidewalk dirt in Washington, D. C. and in 
Boston showed lead concentrations commonly in the range of 1000 
to 2500ug/g (ppm) with some values as high as 5000-10, 000ng/q 
(17, 18). Samples of sidewalk dirt taken in the Bedford- 
Stuyvesant area of Brooklyn, New york over a five month period 


ranged from 900 to 4900 ppm lead (19). 


In a study of 77 midwestern cities, the average 


concentrations of lead in dust collected at residential, 


commercial, and industrial sites were 1,636 ugvg, 2413 yg/g, and 


1512 ng/g respectively (20). Lead concentrations in surface soil 
from three California city parks ranged from 194 to 3,357 yg/qg 


(21). 


Lead levels in urban housedust commonly ranged from 1000-2000 
ug/g in Boston (22) and averaged 500-900 ppm in Brattleboro, 
Vermont, being higher in homes near roadways (23). In middle 
class residential areas of New York City, lead in house dust 
averaged 600-700 pq/g (24) or 2-3 times higher than similar 
measurements made in a suburban community. Lead emissions f* om 
automobiles, and industrial sources, as well as weathering of 


leaded paint all contribute to this contamination. 


A very small part of the atmospheric lead resulting from lead 
fuel additives is in an organic form (gaseous lead alkyls). 
Alkyl lead concentrations are rarely as high as 10% of ambient 
air lead values (25, 26). Higher but transient peaks of alkyl 
lead concentration have been demonstrated near specific sources 


such as spills of gasoline containing lead alkyl compounds. 


Air lead concentrations have been shown to be closely related 
to the density of vehicular traffic, being highest in large 


cities and progressively lower in the suburbs, smaller towns and 
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rural areas (27). Data from non-urban sampling sites in the 

National Air Surveillance Network (NASN) showed mean air lead 
concentrations of approximately 0.1-0.5yqg/m> during 1953-19665. 
The mean concentrations at urkan sites for those years were l- 


3ng/m - 


In Pasadena and Los Angeles, air lead concentrations sampled 
for two to seven hours have averaged from 9.4 to 23.6 yg/m 3 
during weekday traffic and have ranged up to 29.5 Soar during 
the morning rush hour (28). Studies at different locations of 
the Queens Midtown Tunnel and Triborough Bridge in New York City 
showed that ambient lead levels averaged from 2.1 to 35.6 g/m 3 


per 24 hours with individual 24 hour peaks ranging up to 57.3 


ug/m 3 (29). About 68% to 88% of these airborne lead particulates 


were in the respirable rance. 


One study has shown that air lead concentrations measured 
during 1968-69 in Los Angeles, Philadelphia, and Cincinnati 
increased 56%, 19%, and 17%, respectively, over concentrations 
measured in 1961-62 (30). The average lead concentration 
consistently increased at 17 cf the 19 sampling sites and 
meteorological conditions at each sampling site were consistent 
for the two time periods. NASN data, which comes lergely from 
the central city commercial areas, does not show such a marted 


increase during the same period, perhaps because traffic 
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densities were consistently high in these areas in the 1961-1969 


period. 


The extent to which airborne lead has affected the lead 
content of the earth's waters is difficult to ascertain. Lead 
enters the aquatic systems through precipitation, lead dust 
fallout and erosion and leaching of soil, as well as through 
municipal and industrial waste discharges. In addition, 
deposited lead (fallout) is washed off of streets, highways, and 
other surfaces into rivers, lakes and marine waters. 
Extrapolations from recent studies (31,32) indicate that on a 
national basis the contribution of lead from fallout washing off 
streets into water as urban runoff may be as high as 5,000 tons 
each year. Tcday, surface waters in the Mediterranean and 
Pacific Oceans contain up to 0.20 and 0.35 ng of lead/kg water 
respectively, which is about 10 times greater than the estimated 
pre-industrial lead content of marine water (33). The lead 
content of rivers and lakes also has increased in recent 
times. (33) A study of rainfall in various cities of the NASN 
network indicated an average concentration of 36 yng of lead/liter 
of rain which was approximately 40 times as high as that found in 


rainwater at non-urban sites (34). 


Of concern is the possibility that continued contamination of 


the environment by atmospheric lead has affected the 
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concentrations of lead in biological systems and subsequently in 
man's diet. Data suggest that some biological systems are 
subjected to increased concentrations of lead in their 
environment and certain portions of the food chain (earthworms) 
have shown increases in lead content. (35). Shellfish that are 
eaten by man are known to take up and store lead. Vertebrate 
animals tend to store absorbed lead in bone rather than in flesh, 


and therefore do not so readily transmit lead up the food chain. 


The quantitative contribution of atmospheric lead to the food 
chain of man is not known. Lead is a natural, although minor, 
constituent of plants. «Plants can absorb lead to varying degrees 
(36). The solubility of lead is important when considering lead 
uptake by plants. Experimental studies have shown that plants 
can absorb and translocate only the soluble forms of lead (37). 
There have been no reported observations that would indicace that 
plants in the field are adversely affected by atmospheric lead. 
The most important aspect of lead fallout on plants is the 
pozential hazard to humans or animals from the consumption of 
contaminated and unwashed foliage, fruit or roots. In areas with 
heavy lead dustfalls, such as along busy highways, substantial 
amounts of lead are found on exposed surfaces of plants. Since 
much of the atmospheric lead particulate is insoluble, a large 
portion of the lead contamination remains on the surfaces of 
plants. There is evidence of this source being important in lead 


poisoning of grazing animals (38). To the extent that lead 
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remains when plants are consumed by humans, it can add to man's 


total body burden of lead. 


Marine species, with the exception of shellfish, usually do 
not concentrate lead from seawater and, hence, would not 
contribute much to human lead exposure. In one study, eastern 
oysters, soft-shelled clams, and northern quahogs were shown to 
concentrate lead from seawater (39). Although concentrations of 
lead reported in shellfish (range 0.17-2.5 ppm) are not high, 
they do indicate the ability of certain edible aquatic species to 
concentrate lead from the surrounding medium (40). Lead levels 
in soft clams, hard clams, and surf clams have at times been 
found that exceeded the maximum acceptable level proposed by 


federal experts (41). 


The World Health Organization reports that according to the 
results of total diet studies in industrialized countries, the 
total intake of lead from food generally ranges from 200-390 yg 


per person per day. WHO furtiier states that based upon available 


data, these levels are similar to those found in the past 30-40 


years and that no upward trend in lead levels in food is evident 


(42). 


Though lead in food would be the most consistent contributor 
to total lead exposure for the general population, lead in food 


is not the source that is most reduceable in the event that total 
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exposure to lead is found to be undesirable. For the general 
population, "the lead in air is probably the contribution that is 
most accessible to action for reducing the total body burden of 
lead especially where this fraction is large compared with that 


absorbed from food." (43) Lead levels in food, of course, still 


require careful monitoring to assure that excess exposure does 


not occur from this source. 


In conclusion, man made sources of lead contrikute most to 
the lead which enters the environment. Of these sources, the 
combustion of leaded gasoline is the single most significant 
contributor. Potentially, human exposure to environmental lead 
may result from a number of sources, among them being the 
inhalation of airborne lead and the ingestion of lead- 
contaminated dusts. Reducing the amount of airborne lead in the 
environment constitutes an accessible means for reducing 


potential human exposure to environmental lead. 


~ TABLE II-1 (4,5) 


LEAD CONSUMPTION (SHORT TONS) 
(UNITED STATES) 


Product 1968 


Metal Products 
Ammunition 82,193 
Bearing metals 18,441 
Brass & bronze 21,021 
Cable covering 53,456 
Casting metals 8,693 
Collapsible tubes 9,310 
Foil 6,114 
Pipes, traps & bends 21,098 
Sheet lead 28,271 
Type metal 27,98) 
Weights & ballast 16,768 
Solder 74,074 


367,420 


Storage Batteries 
Grids & posts 250,129 322 ,236 
Oxides 263,574 357 567 


TOTAL 513,703 679 ,803 


Coatings & Miscellaneous 
Caulking lead 49,718 29,993 
Annealing 4,194 4,068 
Galvanizing 1,790 1,295 
Plating 389 582 
Terne metal 1,427 1,409 
Other 17,924 15,751] 


75,407 53,198 


Pigments 
White lead 5,857 4,731 
Red lead & litharge 86 ,480 61,838 
Pigment colors 14,163 13,916 
Zn0 3,234 773 


109,734 81,258 
Chemicals 
Gasoline additives 261,895 ibe 


Misc. chemicals 629 


263,155 264 ,461 


GRAND TOTAL 1,329,419 1,431,514 


TABLE I1~2 (9). 114. 72) 


LEAD EMISSIONS (TONS) TO THE ENVIRONMENT FOR 1968 
(UNITED STATES) 


Atmospheric 
Gasoline combustion 181 ,000 
Coal combustion 920 
Lead alkyl manufacturing 810 
Secondary smelting 811 
Incineration of solid wastes 11,000 
Other 755 


195,316 1, 


Water 
Printing inks 10 
Petroleum storage 24 
Paint production 320 
Battery production 600 


TOTAL 954 


Insecticides 2,081 


GRAND TOTAL 198,351 


It is estimated that 5,400 tons of lead due largely to automotive 
lead emissions deposited on city streets reach the aquatic 
environment. Additional, but unknown, amounts are washed out of 
the atmosphere by precipitation and land directly on rivers, lakes 
and marine water. 
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It is apparent from our knowledge of the distribution of lead 
in the geosphere and biosphere that lead in small amounts is a 


natural part of living things. Lead enters animals from plants 


which pick it up from the soil. In spite of its ubiquity, no 


functional requirement for lead has been clearly demonstrated in 


living organisms. 


Because lead is easy to extract and purify, it has been used 
for centuries. Lead, if improperly employed, is capable of 
producing serious poisoning and even death. All of the 
situations in which it is harmful are of kuman origin. For 
example, no known cases of lead poisoning have originated from 
natural amplification in the food chain. Much of our knowledge 
of lead poisoning comes from occupational exposures to the metal 


or its compounds and from ingestion of lead by children. 


The commonest symptoms of lead poisoning are anemia, severe 
intestinal cramps, paralysis of nerves, particularly of the arms 
and legs, and fatigue. The symptoms usually develop rather 
slowly. High levels of exposure produce severe neurologic 
damage, often manifested by encephalopathy and convulsions. 
cases are frequently fatal. Today, severe cases of lead 
poisoning in occupational situations are rarely seen due to 
improved working conditions. Lead encephalopathy is now 


predominantly found in young children who have consumed flakes of 


a foe 


peeling lead paint, and also in some people who consume illegal 


whiskey, which often contains. lead. 


Exposure to lead is usually assessed by means of lead levels 
in blood ana@ urine. Ordinarily, blood lead levels in the general 
population are between 10 and 30 ung/ 100g of whole blood. The 
expressions "yg/100g of blood" and pg/ 100ml of blood" are for 
all practical purposes equivalent and will be used 
interchangeably in this paper, depending upon which is used 
the original references. Clinical symptoms of lead poisoning 


usually dco not appear until blood lead levels reach 80-100 


ug/100g ox higher. Symptomatic lead poisoning may, however, be 


associated with blood lead levels in the range of 50-60 pog/100g 
in instances where the patient's response to lead in the tissues 


js modified as for example in the presence of anemia (1). 


When the most severe effects of lead poisoning, 
e.g.encephalopathy, have occurred and not been fatal, recovery is 
frequently incomplete (2). Permanent, irreversible damage to the 
nervous system often results, even though no further high level 
exposure cccurs. With less severe effects such as aremia and 
intestinal symptoms, .2Sidual, irreversible injury is not 
observed if the exposure is discontinued. Recovery may be slow, 


however. 


Most injurious substances produce less conspicuous effects at 


exposure levels somewhat below those resulting in Overt symptoms. 
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These less conspicuous effects must therefore be specifically 
searched for by examinations or tests; otherwise, they may not be 
observed. Lead is strongly suspected to produce cuch subtle 
effects, but they have been much less well documented than have 


the more conspicuous ones. 


The suggestion that subtle lead effects occur comes in part 
from studies ot overt lead toxicity in which residual neurologic 
effects were found during followup examinations among children 
who initially were not deserved to have such symptoms. It should 
be noted, however, that the problem of subclinical lead effects is 
distinct from that of residual neurologic damage following lead 
poisoning. Whether subclinical lead effects themselves can 
result in residual neurologic damage is another question which 


has not been adequately resolved. 


In this regard, a study involving 425 children with lead 


poisoning attributed primarily to ingestion of lead-based paint 


found that 39% showed evidence of nervous system damage during 
follow-up examinations (3). Mental retardation and recurrent 
seizures were the most common and persistent findings. In many 
instances neurologic symptoms were not found at initial 
examinatione. This study, however, dates back to 1955, when 
diagnosis of lead poisoning often depended upon tests for urinary 
coproporphyrins, which are not usually positive below 80-100 ng 
of lead/100 g. whole blood. It is therefore probable that large 


amounts of lead had been ingested. Extrapolation of these 
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results tc children with blood lead levels below 80 ypg/100g is 


not appropriate. 


Smith, et al (4) examined the neurologic sequelae in children 
diagnosed with lead poisoning at least five years prior to study. 
Permanent neurologic damage was found only in children who had 
lead poisoning accompanied by encephalopathy. Subtle damage due 
to lead exposure, however, could not have been recognized in this 
study since sophisticated psychological and fine motor function 


tests were not employed. 


More recent studies have employed a greater degree of 
sophistication in testing behavioral changes associated with 
exposure to lead. Kotok et al (5) studied children with similar 
socio-economic backgrounds to determine whether increased lead 
body burden interferes with normal neurologic and motor 
development. A group having a mean blood lead level of 81 jg/100 
g was not found to differ significantly from a control group 
having a mean blood lead of 38 yg/100 g. On this basis, it was 
concluded that blood lead levels below those usually associated 
with encephalopathy do not interfere with childhood development. 
The mean blood lead level of the control group selected, however 
indicated significant exposure to lead. Thus, firm conclusions 


cannot be drawn from these data regarding whether or not lead 


adversely affects the nervous system at blood lead levels of 


80ng/100g or below. 


the 
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Albert, et al. (33) employed psychological tests, medical 
examinations, nerve conduction studies and school records to 
evaluate whether deleterious effects could be associated with 
childhood lead exposure velow overt toxicity. Excess lead 
exposure was measured in terms of lead levels in teeth. In the 
absence of a diagnosis of lead poisoning or a blood lead level in 
excess of 60 pg/100g, high levels of lead in teeth were not 
associated with deleterious health effects. In constrast, 
adverse effects were seen in children with blood lead levels in 
excess of 60 yg/100g who received no chelation therapy as well as 


among these who were treated for severe lead poisoning. 


A study by Pueschel et.al. (6) suggests that in children lead 
body burdens below those usually associated with clinical 
poisoning contribute to renal as well as neurological damage. 
Fifty-eight children ketween the ages of 6 months and 6 years 
were selected for study from a larger sample of children living 
in a high-risk lead poisoning area. The majority of these 
children were known to ingest paint and dirt. The children 


examined had ktlood leads over 50 yaq/100ml1 or had blood leads over 


40 ug/100ml with urine leads exceeding 500 ypg/24 hours following 


EDTA provocation. 


While most of the children did not exhibit symptoms uniquely 
attributable to lead poisoning, over one-third were found to have 
a history of mild CNS symptoms. The symptoms were observed 
siqnificantly more frequently in these children than in a matched 


control group. Subsequent follow-up study revealed that many of 
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the children examined still had behavioral and school 


difficulties, even though sources of lead exposure had been 
removed in most cases. Since complete data on the control groups 
were not presented, it is difficult to fully evaluate the 


significance of these findings. 


Of particular interest in Pueschel's work is the observation 
of anemia, aminoaciduria, proteinauria, and casts in a high 
percentage of the children. It may be noted that studies by 
Betts, et. al. suggest anemia can occur in children with blood 
lead levels ketween 37-60 wq/100ml and studies by Tola, et al. 
found mild anemia occurring in lead workers with blood leads 
between 40-60 yg/100g (7-8). Although factors such as 
nutritional status and deprived environments may have been 
responsible for the anemia and renal and neurological damage 
observed by Pueschel, these effects are consistent with damage 


that has been related to lead exposure. 


It has been suggested by David, et al. (9) that childhood 
behavioral disturbances such as hyperactivity may be associated 
with blood lead levels between 25-55 yg/l00ml. About half of the 
hyperactive group studied (28 of 54) had blood leads between 75- 
55 uq/100ml1 compared to less than one third (10 of 37) in the 
ccntrol group. Both the hyperactive and the controi groups were 
similar with respect to age and sex, but socio-economic, racial 
and dietary differences Ltetween the groups may have ccnfounded 
the results. Further, the children studied for hyperactivity may 


have had much higher lead absorption at an earlier age with a 
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subsequent decline in blood lead level by the time of study. 
Because the hyperactive child is more likely to have pica 
(abnormal ingestion of non-food substances), it is possible that 
the hyperactivity caused the increased lead intake rather than 
having been the consequence of it. The David study suggests, 
although it does not prové, that exposure to lead in quantities 
not generally considered excessive or toxic may contribute to 


hyperactivity in children. Additional studies are necessary to 


define the relationship between hyperactivity and causal factors, 


including lead. Studies by Silbergeld, et al. (34) may be 
important in this regard. Mice exposed to high levels of lead 
from birth developed hyperactivity which, as in children with 
this disorder, responded atypically to CNS stimulants and 


depressants. 


A study by de la Burde, et al. (10) concluded that children 
ingesting paint or plaster containing lead are more likely to 
have abnormal or suspect behavior and fine motor disabilities 
than children not so exposed. Subjects in this investiga’ ion 
were followed prospectively and were selected to eliminate pre- 
existing neurologic abnormalities. The lead-exposed group had a 
mean blood lead level of 58 ywg/100 g (range 40 to 100 y1g/100q) ; 
blood leads were not measured in the controls. Lead intake 
differences between the groups were established on the basis of 


measures cf urinary coproporphyrins. 


Results indicate that the control group performed better than 


the exposed group in the areas tested. Most notable differences 
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were with respect to fine motor ability and behavior. These 
results, however, may have been confounded by the failure to 
measure blood leads in the controls and by the failure to 


exclude, in the exposed group relative to the controls, an 


increased incidence of pica. Increased behavioral deficiencies 


oktserved in the exposed group could have been related to a 


greater frequency of pica in this group rather than the ingestion 


of lead per se. 


Some studies have recently been undertaken to determine the 
lowest exposure levels at which lead-induced injury to the 
peripheral nerves can be detected (11-13). One study shows that 
in adults disturbances in conduction velocity can be found at 
blood lead levels of 80 yjg/100g and above. Preliminary results 
also noted in this study indicate the presence of mild neuropathy 


in lead workers at blood lead levels under 50 yq/100 g (13). 


The potential problem of subclinical neurological damage 
caused by lead is an important one which deserves further 
attention. Whether suktle adverse effects on CNS function such 
as small decreases in IQ, interference with fine motor function 
and altered behavior can be attributed to lead exposure is still 
uncertain. If such effects do occur they may be related to a 


degree of expcesure less than that recognized as producing overt 


lead poisoning. 


In recent years evidence has been accumulated that 


significant exposure to lead will preduce injury involving the 
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kidne, 5s and other organ systems. This knowledge of complex and 
varied effects has recently been reviewed by the National Academy 
of Sciences (NAS). Table III-l which is reproduced here from 
Table 4-ll of the NAS review of lead displays a detailed outline 
of effects at various exposure levels (14). It should be noted 
that some of these effects are more typically associated with 


lead exposure in children than in adults. 


Because anemia is an evidence of lead toxicity, blood and 
blood cell formation have been studied particularly for early 
changes; shortened red cell life span (15) and lowered hemoglobin 
(16) have keen observed. Injury to enzyme systems involved with 
the formation of hemoglobin has also been observed, but, because 
some of these systems are disturbed by substances and conditions 
other than lead, the observations are difficult to interpret. 

One biochemical change, indicated by an increased urinary 
excretion of delta aminolevulinic acid (ALA-U), is of particular 


interest because it is rarely produced by anything other than 


lead (17). This increase in ALA-U is one of the most thoroughly 


studied of the metabolic alterations produced by lead. It is 
directly related to inhibition of the enzyme delta-aminolevulinic 
acid dehydrase (ALAD) which converts ALA to porphobilinogen. 
Elevated ALA-U has been shown to be closely related to elevated 
lead levels in the soft tissues and may reflect biochemical 
changes in these tissues (18-19). Soft tissue lead is considered 


to be the metabolically active portion of the body lead burden. 
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(20) For these reasons, increased ALA-U is considered to be an 


undesirable change indicative of probable health risk (21). 


The appearance of excess ALA in the urine is first seen at 
blood lead levels of 40-60 wg/100g (22-25). If increased urinary 
ALA excretion is undesirable, it then follows that blood lead 
levels above 40 ypg/100g are to be avoided, if possible. In this 
context, the National Academy of Sciences Lead Panel concluded 
(26), “...the exponential increase in ALA excretion associated 
with blood lead content above approximately 40 »g/100g of blood 
signifies inhibition of ALAD that is physiologically signif. cant 


in vivo." 


Recent animal experiments, using graded levels of lead 
exposure, show beginning injury to kidneys at about the same 
exposure level as that causing increased ALA-U excretion (27). 
While these kidney changes are probably reversible when mild, it 


is known that permanent damage to the kidneys results from higher 


doses of lead (28). The degree and duration of exposure needed 


to produce irreversible changes are not known, although it is 


unlikely that they could be caused solely by lead in the ambient 


air. 


Animal studies indicate that lead at much higher dosages than 
man would generally be exposed to is capable of disturbing the 
biological defense mechanisms that provide protection from 
bacterial and viral infection (29-31). The mechanism by which 


lead aggravates viral disease is by reduced interferon synthesis 
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rather than by inhibition of interferon action (32). Because it 
has become apparent that lead may produce this type of injury, 
further studies, with expected exposure routes and realistic 


exposure levels, should be of considerable interest. 


The studies reviewed in this Section permit no unequivocal 


conclusions to be drawn. On balance, the studies suggest that 
subclinical changes may be associated with blood lead levels in 
the range cf 40-60 pg/100g. As blood lead levels increase above 
40 pg/100g, the likelihood that significant changes will occur 
increases markedly. Based upon evidence from these studies, it 
would seem prudent to regard blood lead levels over 40 ng/100g as 
indicators of lead intake that should be prevented. The 40 
11q/100g figure, however, does not represent a sharp demarcation 


ketween health and disease. 
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Level I: 
No Demonstrable 


Type of Effects in vivo Effect 


Metabolic (accumu- 
lation and excre- 
tion of heme 
precursors) 


Changing 
ALAL® 


Functional injury: 
Hematopoiesis 


Kidney (renal 
tubular 
function) 


Central nervous 
system 


Peripheral 
nerves 


Clinical effects 


Index of level of 
recent or 
current ab- 
sorption: 

Blood lead, 
ug/100 g of 
whole 
blood 

Urine lead 
(adults only), 
ug/liter 


TABLE III-1 
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(14) 


Level Uf: 
Minimal 
Subclinical 
Metabolic Effect 


Level Ill: 
Compensatory Biologic 
Mechanisms Invoked 


Slight increase in 
urinary ALA 

+ may be 
present 


ALA, UCP, FEP 


Shortened red-cell life- 
span, reticulocy- 
tosis (+) 
(reversible) 


None known 


None known 


None known 


None known Nonspecific mild symp- 
toms (may be due 
in part to coexist- 


ing diseases) 


progressively increased 


Level IV: 
Acute Lead Poisoning 
Mild Severe 


ALA, UCP, FEP 
increased 5- to 100 fold 


ed red-cell life-span 
and reticulocy tosis 
with or without anemia 
(reversible) 

Amino- 

aciduria, 
glycosuria 
(+) (re- 
versible) 


Fanconi 
syn- 
drome 
(revers- 
ible) 


Mild injury 
(277 re- 
versible) 

Rare 


Severe injury 
(perma- 
nent) 

Rare 


Colic, irri- 
tability, 
vomiting 


Ataxia, stu- 
por, coma, 
convulsions 


>80 
With anemia, 
intercurrent disease: 
$0-100+ 
>130 >130 
(May be less in severe illness) 


>80 


Level and Types of Effects of Inorganic Lead Salts as Related to Estimates of Various Levels of Absorption—Recent 


Level V: 

Late Effects of 
Chronic or Recur- 
rent Acute Lead 
Poisoning 


Increased if excessive 
exposure recent. 
but may not be in- 
creased if excessive 
exposure remote 


Anemia (+) 
(reversible) 


Chronic nephropathy” 
(permanent) 


Severe injury? 
(permanent) 


Impaired conduction 
(wrist, foot drop 
usually improve 
slowly, but may be 
permanent) 

Mental deficiency 
(may be profound). 
seizure disorder. 
renal insufficiency 
(gout) (perma- 
nent) 


May be normal 


Spontaneous 


excretion may be 
normal 
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@See p. 106 for discussion of changing levels of ALAD. 
CaEDTA mobilization test in chronic nephropathy is positive, may or may not be positive in permanent central nervous system injury. 
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In Section III the spectrum of effects due to lead was 
reviewed with special emphasis upon subclinical changes believed 
to be of health significance. This Section will examine how 


these findings may be of assistance in helping to define an 


, 


acceptable lead body burden for the general population. 


Exposure to toxic substances is difficult to quantify with 
external measurements, especially when exposure may occur via 
food, water and air. It is preferable, if possible, to measure 
an integrated index of these expesures within the body. The 
blood level of lead which itself is not an adverse health effect 
serves as such an index, and, under most circumstances is a 
reasonably accurate measure widely employed in pubiic health 
surveillance. This measurement serves not only as an index of 
continuous lead exposure, but also as a diagnostic tool in 


identifying cases of lead poisoning and undue lead absorption. 


Due to the ubiquitous nature of lead, the general population 
carries blood lead levels of 10-30ug/100g. As exposure 
increases, blood lead levels rise, although slowly and in a 
nonlinear fashion, because excretion cf lead also rises with 
increasing exposure. Thus blood lead leveis are a satisfactory 


index of soft tissue lead burden during constant exposures, but 


* 
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are less accurate during rapid changes in lead exposure or in 


total body burden. 


Blood lead concentration is the net result of several 
independent equilibria. Accordingly a single blood lead 
determination will not necessarily indicate a high nor exclude a 
low body burden of lead. Serial determinations are therefore 
recommended to assure the validity of the initial value as well 
as to ascertain rates of change (1). The variability of 
laboratory methodology and accuracy is also often considerable, 
and the confidence limits of the analytical procedure must be 
taken into account especially when comparing results among 


different laboratories. 


Although physicians are generally well aware of limitations 
with the use of blood lead levels, the even greater variability 
of other indices and the ease of obtaining blood specimens make 
determination of blood lead the single most useful parameter. 
Other indices are helpful, including: concentration of lead in 
urine, feces, and hair; ALA in the urine; urinary coproporphyrin; 
erythrocyte delta aminolevulinic acid dehydrase, protoporphyrin, 
basophilic stippling, and red cell survival time; hemoglobin; and 
hematocrit. A det=iled discussion of the relative merits of 


these techniques is beyond the scope of the present paper. 
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As noted in Section III, blood lead levels of 4Oyg/100g and 
above have been associated with subclinical changes as well as 
increased lead body burdens, and as such are considered to be 
evidence that significant lead intake has occurred. This 40 
ug/100g level has been accepted as evidence of undue exposure to 
lead in children and adults (2,3,4), although one must recoqnize 
that this level does not represent a sharp demarcation between 


health and disease. 


The U.S. Public Health Service has recommended (3) that, for 
older children and adults, until proven otherwise by additional 
research, "... a blood lead concentration of 40yg or more per 
100ml of whole blood, ..... determined on two separate 
occasions, be considered evidence suggestive of undue absorption 
of lead, either past or present." This recommendation also 
established 80ng/100m1 whole blood as unequivocal lead poisoning 
and 50-79nq/100m1l as requiring immediate evaluation as a 
potential poisoning case. 

The FEP test ‘erec erythrocyte protoporphyrins test) 


developed ty Piomelli et al (11), shows promise of identifying 


the presence of undue metabolic effects resulting from lead 


exposure. The FEP test is capable of detecting an interference 
in heme synthesis caused by lead in the bone marrow. This 
interference, if present to a significant degree, could reflect a 


degree of lead exposure associated with toxic metabolic effects. 


The FEP test is especially valuable since it is well recognized 
that blood lead levels do not, in themselves, constitute an 


absolute criterion of lead effect. 


There exists debate within the scientific community with 
respect to what concentration of FEP in the blood constitutes an 
abnormal elevation. As originally proposed by Piomelli, an FEP 


level of 250 yg/100ml of RBC appeared a reasonable upper limit 


ahove which significant adverse effects due to lead were likely 


occurring. This 250 pg/100ml cutoff is approximately three times 
the FEP level found in 1-6 year old children with Flood leads 
under 20 pg/l00ml. The e are, however, scientists who advocate a 
lower FEP cutoff to provide a greater margin of safety in any 


screening program. 


Piomelli found that all children studied with blood leads of 
60 ug/100ml or above had FEP levels in excess of 250 yg/100 ml of 
RBC. Among childrer, with blood lead levels between 40-59 
y1g/100m1, 55% were observed to have FEP levels above 250 
y3g/100m1l. In contract, only 5% of children with blood leads 
below 40 uq/100ml had elevated FEP levels. In this regard, ore 
must consider the possibility that iron deficiency anemia 
potentiates lead toxicity even at blood lead levels below 40 
ug/100g (12). The widespread prevalence of iron deficiency 
anemia among the population at greatest risk from lead exposure 


should alsc be noted. A positive FEP test accompanied by a blood 
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lead below 40 ng/100ml urually reflects the presence of iron 
deficiency anemia although this could also be an early indicator 
of undue lead absorption. The finding that 55% of children with 
blood leads between 40-59 ng/100ml have elevated FEP levels, 
combined with the exponential increase in FEP observed at blood 
leads above 40 pg/100ml, suggests the more frequent occurrence of 
adverse metabolic effects among children whose blood leads have 
risen to 40 yg/100ml and above. Combined with blood lead 
determinations, the FEP test would provide a more objective 
evaluation of lead toxicity than possible by either test alone. 
It may well be that subclinical neurological effects due to lead 
are more closely related to FEP levels in the hematopoietic 


system than to isolated measures of blood lead (13). 


Environmental insults may put certain population subgroups 
such as children, the aged or infirm, and pregnant women at 
greatest risk. Although there is no clear evidence of increased 


susceptibility to lead in children, they may be considered a 


potentially high risk group because they have greater opportunity 


to ingest lead from environmental sources such as paint, dust or 
dirt. High lead exposure gives rise to renal tubular damage in 
children, which is an unusual consequence in adults. In 
children, excessive exposure is frequently associated with sudden 
onset of encephalopathy which is often followed by permanent 
brain damage (5). The onset of encephalopathy without previous 


symptoms is uncommon in adults. 
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Angle and McIntire (6) concluded that there is a definite 
fetal risk, maximal in the first trimester, from intrauterine 
exposure to high concentrations of lead in maternal blood. 
Studies by Kochen and Haas et al (7,8) confirm that umbilical 
blood lead concentrations are similar to those in maternal blood. 
In the newborn the blood-brain barrier is relatively immature 
(9,10) and the mass of central nervous system tissue is greater, 
while the mass of skeletal tissue is less, per unit of body 
weight. With the well documented neurotoxicity of lead, it is 
clear that additional data are necessary to evaluate the 
possibility of increased susceptibility to lead exposure in the 


fetus and neonate. 


Two recent experiments are suggestive of a special 
susceptibility to lead among animals exposed either prenatally or 
during infancy. In one instance (14), lambs exposed to maternal 
blood lead levels of 34 ng/100ml during gestation demonstrated 


slowed learning on a visual discrimination tusk at 10-15 months 


of age. This deficit is consistent with visual-perceptual 


preblems that have been noted in children with lead poisoning. 
Extrapolation of these findings directly to man is, however, 
somewhat uncertain since a blood lead of 34 pg/100ml in sheep may 
be equivalent to a higher blood lead in man. In another instance 
(15), infant rhesus monkeys fed 0.5 mg lead acetate per ky of 
body weight developed hyperactivity and insomnia. Blood leads in 


these infant monkeys ranged from 60-100 ug/l100ml. In contrast 
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the physical status and behavioral status was unchanged in 
juvenile monkeys fed lead acetate at 20 mg/kg sufficient to 
produce average blood leads of 135 »g/100ml. Though lead dosages 
administered to the monkeys were well in excess of those found in 
human lead poisoning, the dependence of response upon age is 


noteworthy. 


It is not possible at this time to firmly establish a single 
acceptable blood lead level protective of all high risk 
population subgroups. It would appear prudent, however, to 
recommend that the current U.S. Public Health Service guideline 
for older children and adults, i,e., 40ng/100m1l wnole blood, be 
regarded as a strict upper limit for younger children. Whether 
the acceptable upper limit should be lower than 40ng/100m1 for 
the fetus, neonate, and the woman of child bearing age wili 


require further investigation. 


Important questions that necessitate additional study to help 
define with greater confidence an acceptable lead body burden 


include the following: 


(1) At what level of exposure or body burden do effects of 


lead become irreversible? 


Are some of the permanent effects not immediately 


recognizable, especially in children? 


(3) When the less severe effects sut ide is there no 
residual, or are there some permanent changes which are 


not noticeable? 


What combinations of level and duration of exposure 


prcduce irreversible lead poisoning? 


Does injury to other organs or systems such as the liver 
or kiological defense mechanisms occur at levels of 


exposure and lead body burden common among the general 


population? 


At what level of exposure and lead body burden are 
changes due to lead found which produce no symptoms and 


will such changes if long continued produce irreversible 


damage? 


Which groups among the general population are most 
sensiti.e to lead and which factors can significantly 


affect 1é4d toxicity? 


Considerably more research is thus necessary to clarify these 


as well as other incompletely answered questions related to lead. 
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V. Relationship of Environmental Lead Exposure to Human Lead 


Intake 


In Section II it was demonstrated that lead emitted from 
motor vehicles reaches the environment in substantial quanities 
by several routes including lead suspended in air and fallout of 
lead into dust and onto soils. This widespread dispersal of lead 
into the environment resulting from the presence of lead in 
gasoline, may contribute to man's intake of lead. The routes of 
intake of lead into man from the environment are through ingested 


food and non-food items, water, dust, and air inhalation. This 


present Section examines the extent to which man's lead intake 


could be affected by lead emissions from motor vehicles and what 


effect, if any, this may have upon the people so exposed. 


Lead is added to gasoline as tetraethyl lead, an organic 
compound. Exposure to organic lead is dangerous and an important 
occupational health problem. As indicated in Section II, a very 
small part of the atmospheric lead resulting from fuel additives 
is in an organic form (gaseous lead alkyls) and there is little 
opportunity for general population exposure. General population 
exposure is much more likely to come from inorgariic lead 


contained in the aerosol particulate emitted from automobiles. 
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To more fully understand the factors affecting man's lead 
intake and any resulting biomedical effects, it is useful to 
discuss the routes of lead absorption, the quantity of lead 
available through each route, and the differential absorption 
among the various routes. It is in this context that the sources 
of lead intake can be examined with respect to the highest amount 
of total daily lead intake that is generally ccensidered safe or 
acceptable over a long period of time. For tne general 
population, absorption of lead through the skin is nil. The lead 
that is swallowed into the gastrointestinal tract is available 
for absorption regardless of source, but only a small portion is 
actually absorbed. Similarly, lead inhaled into the respiratory 
tract is available for absorption through the lungs cr from the 
gastrointestinal tract after it has been moved to the throat by 
ciliary action and subsequently swallowed. Only a portion of the 


inhaled lead is absorbed. 


Commoniy accepted figures for daily dietary lead intake in 
adults are on the order of 200-300 ng/day with ranges of 100-500 
g/day (1, 2). Gastrointestinal absorption of Lead is primarily 
a function of the chemical composition of the diet and is usually 
estimated to be 10%, although it has been reported to be lower in 
adults (3, 4). Young children, however, may absork considerably 
more lead, up to 50% of their oral lead intake (5). Recent 
experiments in animals indicate that diets low in calcium 


greatly increase lead absorption from the jastrointestinal tract 
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and affect lead distribution in the body with more lead being 
stored in the soft tissues (6). Diets low in calcium and low in 
iron have both been shown to increase lead toxicity in rats fed 


subtoxic quantities of lead in drinking water (7). 


Respiratory absorption of lead is dependent upon the size, 
shape, and density of the inhaled particles as well as the rate 
and volume of respiration. For respiratory absorption, 30% is a 
commonly accepted figure, assuming essentially complete pulmonary 
retention of deposited lead particles of the size found in 


ambient air. (8) Other estimates of respiratory lead absorption 


have ranged from 17% to 37% (9, 10). Thus, for equal amounts of 


available lead, an average of about three times as much of a 
given amount of lead would be absorbed from the respiratory tract 
as from the gastrointestinal tract. Table V-1 summarizes the 
results of EPA's calculations to estimate the contribution of 
airborne lead to total daily lead absorption among adults in the 
general population. A lead iso-:ope tracer technique developed by 
Rabinowitz et al. has been helpful in further clarifying the 
relative contribution made by airborne lead to total lead 
absoxption in man (11). Preliminary results from these isotope 
studies are consistent with the calculations in Table vV-1l. 

Since, as noted ir. Section II, lead in gasuline is by far the 
largest contributor to airborne lead, the calculetions in Table 
V-1 indicate that lead in gasoline can make a substantial 


contributicn to lead absorption in man. 
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In the classic experiments which he summarized in the 1960 
Harben lectures, Kehoe fed knewn amounts cf lead to four subjects 
and monitored their daily intake and output of lead as well as 
the lead concentrations in their blood and urine. (12) Each 
subject had a daily diet containing about 300 ug of lead to which 
additional lead was added in the following quantities: 
approximately 300 ug (Subject S. W. ), 1000 ng (Subject M. R.), 
2000 pg ( Subject E. B. ), and 3000 ng (Subject I. F.). The 
average daily total intake for each study subject was 600 pg, 
1270 pg, 2350 pg, and 3270 pg respectively. Gastrointestinal 
absorption was determined to be about 10% of the dietary lead 
dose. In his Harben lectures Kehoe plotted the average blood 
lead level for each subject for consecutive 28-day periods during 
the course of the study. Although Kehoe did not give the 
regression lines of blood lead versus time for each subject, they 
can be calculated from the data in his original figure, 
reproduced as Figure V-1l (12). The source data from Subject S. 


W. for the calculation of this line are retabulated in Table vV-2. 


The slope of the regression line for Subject S. W. whiie 
ingesting a total of 600 pg of lead each day was Significantly 
different from zero (t=2.82, p less than .01), whereas the slope 


was not significantly different from zero during his control 


period. The actual regression line as calculated from the data 


in Table v-2 and shown in Figure vV-2 is as follows: 
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y = 36.5 £ 0.70 (x - 7-5) 
where y = predicted whole blood lead level at time x 
and 
x = time in 28-day periods 
The best fit for these data may be a curvilinear rather than a linear 
function, in which case, blood leads would level off about 40 pg/100cq rather 
than continuing to increase indefinitely. 


This equation predicts that a blood lead concentration of 40 


yag/100g would be reached in 12.5 28-day time pericds with a 95% 


confidence interval ranging from 8.9 to 16.1 time periods. In 
other words, a subject ingesting only a 300ug lead sug lement to 
the 300 ug in his diet would theoretically reach a blood lead 
level of 40 pg/100g in just less than one year. This prediction 
may, of course, be dependent upon the relatively high blood lead 
baseline (30-32 yg/100g) in subject S.W. when supplemental lead 
feedings were initiated and may not accurately reflect any 
additional lead intake in subject S.W. due to airborne lead. It 
should also be noted that this 600ug figure is consistent with 
the World Health Organization's maximum recommended intake of 
lead for adults of 50g of lead/kg/week, the equivalent of 500ng 


of lead intake daily for a 70kg man (13). 


As described in Section III, urinary delta-aminolevulinic 
acid excretion begins to increase as blood lead content rises 
above a level of about 40yg/100g. Such an increase in urinary 
ALA excretion is generally considered indicative of biochemical 


changes in the tissues that are undesirable and physiologically 


Significant (14). Based upon Kehoe's data, a daily lead 
ingestion of 600pg (with an absorption of 60g) could cause blood 


lead to increase to a level associated with increased urinary ALA 


excretion (i.e., 40ng of lead/s100g). In this context, one can 


estimate the additional daily lead intake in the diet or in the 


air necessary to increase lead in blood to this level. 


Calculations of this nature are presented in Table vV-3. If 
average dietary intake is estimated to be 200-300 ng of lead, or 
an absorbed amount of 20-30 ng daily, an ordinary man would have 
to regularly absorb only an additional 30-40 yg of lead daily to 
reach a biologically undesirable blood lead level. Assuming 10% 
absorption, he could do this by an additional dietary ingestion 
of 300-400 nq daily, or by combinations of dietary ingestion and 
inhalation. The main concern here, however, is what air lead 
exposure level could also result in an increased absorption of 


30-40 pg daily? 


The daily amount of lead absorbed from inhaled air is the 
product of: the airborne lead concentration; the volume of air 
inhaled daily; and the percent of lead reaching the respiratory 
tract that is absorbed. The airborne lead concentration varies 
from place to place. The volume of air inhaled daily has been 
estimated at about 23 cubic meters (m3) for a “standard man" 
(weighing 70kg, 20--30 years of age, 175 cm tall, and having a 


surface area of 1.8 m‘) engaged in light work; about 85% of this 
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air being inhaled during waking hours (15). Other estimates have 
been lower, in the range 15-20m3 of inhaled air daily. As an 
example, the amount of lead absorbed from breathing air 
wabicgkalleie 1yg/m 3 of lead assuming 30% absorption and inhalation 
of 20m% of air each day, is 6.0ug. For a constant dietary lead 
intake, exposure to increasing airborne lead levels will increase 
both the absolute amount of lead absorbed by this route and the 
relative proportion of total lead absorption into the blood which 


comes from air. 


Air levels necessary to increase a man's total daily lead 
absorption by 30 and by 40ypg are estimated in Table V-4. A range 
of values was calculated by using different parameters for daily 
air intake and daily lead absorption from the respiratory tract. 


These calculations indicate that a daily air lead exposure of 


5.0ug/m > for a standard man could increase his daily lead 


absorption by 30ng. Such Ambient air lead levels attributable 
largely to lead in gasoline have been noted in portions of 


several U.S. cities at the present time (16). 


Experimental data on humans exposed to particulate lead in a 
chamber support these theoretical calculations (17, 18). The 
chemical composition and size of the lead oxide particles in 
these experiments were not identical to those emitted from 


automobiles; nevertheless, these differences were sufficiently 
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small so that inferences can be made regarding effects of 


airborne lead amona the general population. 


Volunteer subjects in New York State living in a chamber were 
exposed to airkorne lead levels of 10.9ug/m? and 3. 2ua/m 2 for 23 
hours a day in two separate experiments. Average blood iead 
levels among the men exposed to 10. 9ug7a" of lead daily increased 
from about 20 to 37ng/100ml of lead in whole blood after 125 days 
(18 weeks); average blood lead levels among a second group of men 
exposed to 3. 2ngvm> of air lead for 11 weeks increased from about 


19 to 25yg/100 ml of lead in whole blood. 


These results are compared to those of Kehoe (12) referred to 
earlier in Table v-5. Estimates of the daily total lead 
absorption for the study subjects breathing iead at 10. 9ng/m and 
Dr. Kehce's subject S.W. are shown in this table. The results 
of both experiments are similar and, while the New York State 
subjects might have had a somewhat greater total daily lead 
absorption, their average blood lead levels increased from 20- 


37pg/100ml in only a little over four months. 


The experiment in New York State at lead exposure levels of 


3. 2yq/m? also showed that the men who had been pzxeviously exposed 


to airborne lead at 10.9ng/m3, responded differently to their 


subsequent re-exposure, compared to subjects not so previously 


exposed. (18) The previcusly exposed men had consistently higher 
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3 than the 


blood lead levels before and after exposure to 3.2yg/m 
men without such exposure. This observation is consistent with 
Goyer's recent suggestion that repeated exposure to lead may 


alter pathways of lead detoxification and excretion (19). 


Several epidemiologic studies have investigated the relation- 
ship between blood lead levels and airborne lead exposures. A 
study, commonly referred to as "The Seven City Lead Study", 
showed a positive but not statistically significant correlation 
between average blood lead levels and average annual airborne 
lead exposures ranging in concentration from 0.17 to 3.39 
ug/m4. (20). Exposure was estimated from measurements made at 
sampling Stations generally located within one mile of the homes 
of subjects being studied. Based upon consistent differences 
between average blood lead levels in urban and suburban dwellers, 
the authors concluded, "It is probable that these observations 
partially reflect lead absorption from ambient atmospheres 
differing in lead concentration. . . but that factors other than 
the atmospheric lead level are of relatively greater importance 
in determining the blood lead levels in population groups." This 
conclusion was strengthened by further analysis of the study 


results (21} which found that air lead was a significant though 


not the most influential factor affecting blood lead levels. 


A study by Daines et al. obtained more accurate exposure 


information by studying the effect of distance of residence from 
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highways upon blood lead levels among black females (22). 

Average annual air lead levels on the front porches of homes 
located 3.7, 38.1, and 121.9 meters away from a highway were 
4.60, 2.41, and 2.24 ug/m 3 respectively. There was no 
significant difference between the outside air lead 
concentrations at 38 and 122 meters, but both were different from 
the air lead concentration at 3.7 meters from the highway. This 
rapid non-linear decrease in airborne lead with distance from the 
source has been observed for mobile as well as stationary lead 
sources.Concentrations of lead in dustfall also decrease rapidly 
with increasing distance from the source. (23-25) Average 
annual air lead levels in the front room of houses at the three 


sampling points also reflected this non-linear decrease being 


2.30, 1.50, ‘ana t.57 ug/m? as the distances increased. Average 


blood lead levels in the study subjects were 23.1, 17.4, and 17.6 
ug Pb/100 g at 3.7, 38.1, and 121.9 meters respectively. The 
average blood lead levels at the two more distant sampling sites 
differed significantly from the average at 3.7 meters, but did 


net differ significantly from each other. 


It is of interest to note that among the homes closest to the 
highway (3.7 meters), air lead and blood lead levels were 
significantly lower for subjects whose homes were air-conditioned 
than for similar subjects in homes without air-conditioning. 
Another finding was that significant differences in air lead, but 


not in blood lead levels were observed for subjects in homes at 
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33.4 and 457 meters from a turnpike (22,26). The average outdoor 


air lead levels at 33.4 meters and 457 meters were 1.95 and 1.73 


ugsm°; blood leads at these sites averaged 15.7 and 16.1 yWg/100g 


respectively. In this experiment the air lead jeveis, though 

statistically different, would not necessarily be reflected in 
higher blood lead levels, as daily respiratory iead absorption 
nearer the turnpike would only amount to about 1 ug of lead per 


day more than at the distant site. 


Azar et al. studied thirty male subjects in each of five 
locations in the United States (27). Air lead levels were 
measured with personal samplers twenty-four hours a day for two 
to four weeks and the combined air lead exposure each day ranged 
from 0.81 - 1.10 pog/m 3 for office workers in Starke, Florida, and 
Barksdale, Wisconsin, to 3.06 for office workers and 6.10 g/m? 
for taxi drivers in Los Angeles, California. The average daily 
air lead exposure for a group of Philadelphia taxicab drivers was 


2.62 ug/m>. 


Biweekly blood sampies were obtained during the two taxicab 
studies and the Los Angeles office workers study; at Starke and 
Barksdale, a single blood specimen for each study subject was 
obtained at the beginning and at the ena of the study. 
Limitations in the study design were summarized by the authors 
who wrote, "The use of different occupational groups located in 


different cities; studying each group at a different time; the 
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lack of data relative to ingested lead; and the lack of detailed 
histories ard physical examinations are obvious design 
deficiencies in this study." Average blood lead levels ranged 
from 13.8 ug/100 g in Barksdale to 24.6 jjg/100 g for the Los 
Angeles taxi drivers. Although the relationship was not linear, 
average blood lead values were generally positively associated 
with increasing airborne lead exposure. The study also found 
that 79-90% of the combined total airborne particulate lead 
exposure was in the respirable range, which is in agreement with 


the results from New York City. (28) 


Jones et al. studied blood lead and carboxyhemoglobin levels 
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among London taxi drivers on both the day and the nignt shift 


(29). Significant differences were found in blood 
carboxyhemoglobin, but not in blood lead levels, wher comparing 
smoking and non-smoking day-shift drivers to similar night-shift 
drivers. The authors concluded that the day drivers had a 
qreater exposure ta motor car exhaust than the night shift 
drivers because they had significantly higher 5lood 
carboxyhemoglcbin levels and therefore “it would seem that Little 
of the lead found in their blood is attributable to the lead they 
inhale whilst driving in London streets." Unfortunately, both 
differences in smoking intensity between smoking groups, as wel] 
as actual differences in air and dietary lead exposure could 
explain these results and neither was measured. Furthermore, 


information was not obtained regarding the exposure of the 


drivers when they were off-duty. Thus the authors’ original 
conclusions failed to consider at least three pertinent 


confounding variables. 


Two studies of blood lead levels among non-occupationally 
exposed people living in smelter communities provide additional 
data which support a relationship between blood lead levels and 
exposure to lead in air or dustfall. Average blood lead levels 
among 10 year old United States school boys living in smelter and 


non-smelter communities reflected environmental exposure 


# 
rankings, but no quantitative measurements of lead in air or lead 


in dustfall were given.(30) However, the study pointed out that 
lead fallout on home grown produce did not explain the observed 
differences and concluded that increased lead exposure and 
absorption probably occurred by the respiratory as well as the 
gastrointestinal route. A study of adults living around a 
secondary lead smelter in Finland showed that blood lead levels 
were negatively correlated with the log of the distance from the 
source in meters (31). This study did publish isopleths of 
monthly dustfall lead in relation to the point source, but no air 
lead values were given. Nevertheless, both studies indicate a 
qualitative relationship between blood lead levels and exposure 


to lead in aix and in “"1stfall. 


Observed relationships between lead in air and lead in blood 


did not always fit a simple straight line in the above cited 
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epidemiologic studies. Using the previously stated assumptions 
for a “standard man", a person breathing 1 yg of lead/m? of air 
would absorb a total of 6 pg daily from his respiratory tract and 
a person breathing 3 ug of lead/m? of air would absorb a total of 
18 ug daily from his respiratory tract. Ultimately this 
difference in absorption would be reflected in different blood 
lead levels providing other sources of lead intake were 


equivalent. 


Assuming 10% lead absorption from the gastrointestinal tract 
and a range of normal daily dietary lead intake from 100-500 ug, 
total lead absorption from the gastrointestinal tract would range 
from 10-50 pg each day. The need to measure dietary lead intake 
in studies of air lead effects is important since one would not 
be able to distinguish a person (Subject A) breathing 1 ug/m3 of 


lead in air and eating 340 pg of lead daily from a person 


(Subject 8) breathing 3 ug/m 3 of lead in air and eating 220 yg of 


lead daily, viz: 
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Subject _B 


e 


Absorbed from air 6 yg 18 pg 


Absorbed from diet 34 _ pg 22 ug 


Total Daily Lead 


Absorption 40 yg 40 pg 


Furthermore, variations among individuals with respect to gastrointestinal 


as well as respiratory lead absorption must be considered in evaluating 


such data. 


Since none of the epidemiologic studies of air lead and blood 
lead considered both lead in diet and variability of 
gastrointestinal and respiratory absorption among individuals 
when evaluating air lead-blood lead relationships, it is 
understandable why simple straight line relationships between the 
two variables are not consistently found. As exposure to 
airborne lead increases, dietary variations would become less 
likely to confound true differences in blood lead due to air lead 


exposure. 


The above calculations were made for a “standard man;" 
comparable calculations for women are difficult since respiration 


and absorption data for women are less complete than those for 


men. While the total dietary ‘ntake and total daily respiration 
of women are generally less than those of men, women generally 
are smaller with proportionately lower caloric and oxygen 
requirements. Thus the relative relationships with respect to 
lead absorption from the gastrointestinal and respiratory tracts 
should be rather similar to those for men. It is even more 
difficult to extrapolate such calculations to children because 
they are in a phase of rapid growth and the parameters of 
interest change in a non-linear fashion. For example, a one year 
old child has only about 1/7 the body weight of an adult, yet has 
about 1/3 to 1/4 the tot-:1 daily air intake (6ne° ) and about 40- 
60% of an adult's total dietary lead intake (130 yg) (32). Hence, 
a child takes in less lead on a total basis, but proportionately 
more lead on a body weight basis than an adult. At present, the 


ultimate effect of these differences upon lead intake and 


absorption in children when compared to aduits is not fully 


known. 


Lead from automotive exhaust which is deposited in city dust 
and dirt also is a potential source of exposure for numan beings. 
A gram of dust or dirt would be only about 1/4 teaspoon, although 
this may vary somewhat depending on its characteristics. Since 
these dusts often contain 1000-2060 pg/g of lead or more, the 
safe intake level of lead for children would be greatly exceeded 
if only a small fraction of a teaspoon of dust were swai lowed 


daily. (33) 
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In summary, lead from automotive exhaust contributes to human 
exposure both from the air and from fallout. Blood lead leveis 
exceeding 40 yg/100 g are considered medically undesirable and 
may ultimately be harmful. Blood lead levels depend on daily 
dietary intake and absorption of respired lead. For a “standard 


man" with average dietary lead intake, exposure to airborne lead 


concentrations of 5.0 to 6.7 pg/m3 could cause his blood lead 


concentrations to reach 40 yg/100 g within a year. Airborne lead 


3 


levels near to or in excess of 5 pg/m~ have been observed in 


several U. S. cities. 


Lead in dust and dirt poses another important source of 
exposure, especially for small children. Daily ingestion of 
relatively small quancities of dirt or dust (less than 1 gram or 
about 1/4 of a teaspoonful) containing 1,000-2,000ppm of lead 
would be medically undesirable. Although dustfail exposure to 
lead is still often considered an hypothesis, much of the 
available evidence is consistent with this hypothesis. Thus, 
present day lead exposure to air or dusts in some sections of 
large cities leaves little or no margin of safety compared to 


those concentrations associated with biomedical harm. 
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TABLE V-1 


Amount of Lead Absorbed from Air 
in Relation to 
Airborne Lead Concentrations 
Among Adults 


Daily Lead Absorbtion 
Percent 
From Air+ Total* From Air 


0 
iW, 
29 
38 
ag 
50 


+Assumes 30% absorption and- 20m 3 daily respiration. 


*Assumes 10% absorption of a daily dietary intake of 300 ug 
of lead. 


TABLE V-2 


Regression of Average Blood Lead Level 
Versus Time in a Subject* Ingesting a Total of 
600 ug of Dietary Lead Daily 


|< 


where: 
time in 28-day periods 
average whole blood lead level 
for a 28-day period in wg/100 g 
of blood. 
36.5.4 0.70 (x= 7.5) 
Sx .76 


Sy aad 
Sy. 4.56 
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*Reference 12. Subject S. W., average blood lead values taken from 
Figure 10., Lecture II. 
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TABLE V-3 


Calculated Difference in Daily Lead Intake 
Between a Biologicaliy Undesirable Amount and the 
Amount in the Normal Adult Diet 


Daily Lead Intake 
Ingested Absorbed 


Biologically Undesirable Amount+ 600 yg 60 yg 


Normal Adult Diet 200-300 yg 20-30 ug 
Difference 300-400 ug 30-40 ug 


- 


+Continued daily intake of. this amount could cause blood lead 
levels to rise to about 40 yg/100 g of whole blood with the consequent 
increased excretion of delta-aminolevulinic acid in the urine. 


Common Daily 
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TABLE V-4 


Estimated Airborne Lead Exposures Which Could Cause 
Adult Male Blood Lead Levels to Reach 
40 yg/100 g of Whole Blood 


Airborne Lead Exposures Which 
Would Cause the Designated Increase 


Dietary Lead Increase Required Standard(a) Least(b) Highest(c) 
Absorption to Reach 60 yg Dailyt Man Case Case 
20 ug 40 yg 6.7 ug/m3 15.7 ug/m3 5.4 us /m 
30 ug 30 yg 5.0 yg/m 11.8 yg/m 4.0 yg/m 


+Experimentally in a human, absorption of 60 ug of lead daily caused his 
blood lead levels to reach 40 yg/100 g of whole blood. (12) 


(a) Standard Man 
(b) Least Case 


20m 30% absorption 
15m."x 17% absorption 


(c) Highest Case = 20m 3x 37% absorption 


Oe 


TABLE V-5 


Estimated Daily Total Lead Absorption 


in Two Experimental Studies 


Daily Lead Absorption 
Exposure New York (17,18) Kehoe's Subject (12) 
Chamber _ Exposure 
10 yg* 30 ng* 
Experimentally 49-60 pot (Air) 30 ypg* (Diet) 


Added 


Daily Total 


Lead Absorbed 


*Assumes 15m? daily respiration (since the men in both experiments were sedentary) 


and 30-37% alisorption of 10.9 ug/m of lead in air. 


*Assumes 10% absorption of dietary intake. 
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Recent surveys of urban environments reveal substantial 
levels of lead contamination in dust and dirt found in streets as 
well as in homes. This contamination represents a potential 
source of lead exposure, especially for children. Weathering of 
leaded paint from buildings is a major contributor to lead in 
dust and dirt (1-4), as is fallout of airborne lead from other 
stationary and mobile lead sources. At the moment it is not 
possible to give an overall figure quantifying the contribution 
that each of these sources makes to lead in dirt ee dust. The 


discussion to follow summarizes what is known about these 


contributions as well as the implications of this contamination. 


Lead content of dirt at various distances from houses and 
roadways in Detroit was examined by Ter Haar, et.al. (5). Lead 
content of dirt two feet from painted frame houses averaged 2,010 
ppm lead, while, dirt two feet from brick houses with painted 
trim averaged 468 ppm lead. Street gutter dirt near these homes 
averaged 966 and 1,213 ppm lead, respectively. Lead content of 
dirt decreased with increased distances from both roadways and 


houses. Lead concentrations in dirt at corresponding distances 


from frame houses were similar in city and rural yards. Based 


upon these findings, it was concluded by Ter Haar that lead 


antiknocks did not contribute significantly to the lead content 


of dirt in urban areas. (5) This conclusion, however, does not 
adequately reflect the effect of proximity to roadways upon dirt 
lead content that was found. Further, thase observations were 
made in areas with relatively low traffic density and would not 


be applicable to all urban situations. 


In this context, it has been shown that airborne lead fallout 
decreases with increased distances from roadways (6), implicating 
jead in gasoline as a contributor to this problem. The effect of 
proximity to roadways upon lead levels in soils has previously 
been demonstrated (7). Lead levels in dust samples taken inside 
homes located within 5 meters from heavily travelled roadways 
averaged nearly 1000 ppm (0.1%) lead, or approximately double the 


level in samples from homes located on side streets (8). 


Lead concentrations in surface soils of city parks have been 
found to range from 194 to 3,357 ppm and lead levels in dust from 


residential and commercial sites in midwestern cities averaged, 


1,636 and 2,413 ppm, respectively (9). Dust lead levels in 


street sweepings from Washington and Boston usually ranged from 


0.1 to 0.25% and at times exceeded 0.5% (10,11). 


» 


Lead levels in dust inside homes of Boston have ranged from 
0.1-0.2% (12) and have exceeded 0.5% in Birmingham, England (13). 


Samples of dust from inside elementary school classrooms in 


Philadelphia and dirt from playgrounds adjacent to those schools 
routinely contained 0.2-0.3% lead, with levels greater than 1% 
found at two locations (14). From these studies it is not 
possible to determine the relative contribution that erosion of 
lead based paint compared to airborne sources made to lead in 
housedusts. In some of the measurements in Philadelphia, 
contamination by lead fallout from industrial sources was 


believed to have occurred. 


Concentrations of lead in house dust have been observed to 
vary with the amount of lead fallout from the air (15). House 


dust lead levels taken from middle income homes in two New York 


City communities which were likely free of peeling lead paint 


averaged 608.6 ppm and 741.5 ppm, respectively. These values 
were 2-3 times higher than the mean values from homes in a 
control community where dustfall lead was about 1/10 - 175 as 
great. In this study, lead in housedust as well as lead in soil 
from each community followed the dustfall gradient implicating 
airborne sources largely due to lead in gasoline as important 
centributors to this contamination. Erosion of lead based paint 
could, of course, also have been a contributing factor. Lead 
concentrations in hair among subjects living in these homes 
(adults and children combined) were not found to consistently 
follow these exposure differences. However, additional analyses 
are necessary to determine if lead exposure was different 


depending on age within each area and if hair lead levels 
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reflected exposure differences among the young children in 
different areas. It should be noted that hair leads among 
children in this study may not strongly reflect housedust lead 
exposure differences since opportunities to place dust 
contaminated objects into their mouths during unsupervised 
activities may be much lower for middle income than for low 


income children. 


To date, ingestion of lead-contaminated dirt or dust has 
rarely been suspected of causing clinical lead poisoning, but 
this source of lead generally has not been investigated in cases 
of excessive lead exposure. A report from Charleston, South 
Carolina has shown that soil from yards of homes where cases of 


pediatric lead poisoning occurred contained greater 


concentrations of lead than soil in yards of randomly selected 


homes (16). The cases of lead poisoning also were most frequent 
in areas of the city with high soil lead concentrations. A 
quantitative assessment of the sources responsible for high soil 
lead concentrations in Charleston is not possible from this 
study. In particular, weathering of outdoor paint as well as 
ashes, pesticides and automotive exhausts were all believed to 
have contributed. This study concluded that ".. . these facts 
further support the theory that children in Charleston can get 


lead poisoning by eating dirt." 


In contrast to these findings, a study from England has shown 
that average blood lead levels in children residing in an area 
with soil containing 10,000 ppm lead were only 4 ng/100 ml higher 
than in children from a community with soil containing 500 ppm 
lead (17). Why children in Charleston, but not in England, 
appeared significantly affected by residence in areas with high 
scil lead content is not certain. Perhaps this difference was 
due to a greater incidence of pica among children in Charleston 
or the more frequent presence of additional sources of lead in 
Charleston such as leaded paint. Differences in biologic 
availability of lead bound to soil in England compared to 
Charleston may also be important. Lead in dirt and dust which is 


not tightly bound to soil likely has greater biologic 


availability than lead which is bound to soil. It should also be 


noted that lead in the form of fine dusts may be more readily 
absorbed from the gastrointestinal tract than comparable 
quantities of lead in paint chips due to the vastly increased 


surface area in these fine dusts. 


In this context, rats fed lead-contaminated top soil gathered 
near a lead smelter in El Paso at a dose of lmg lead/day for 28 
days, showed blood lead increases of 20 ng/100ml over controls on 
a low lead diet (18). Similar results were seen after feeding 
rats lead contaminated dust (1-2% lead) from city highways and 
automobile tunnels (18). Lead contaminated dirt (6600 ppm) from 


expressways in Chicago has also been noted to increase blood and 
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soft tissue lead content after being fed to rats (19). These 
results suggest that lead in dust, both that gathered near the 
lead smelter and that originating from emissions of automobiles 
burning lead additives, although of different chemical 
composition and perhaps somewhat different particle size, is 


comparably absorbed when fed to experimental animals. 


In recognition of the possibility that ingestion of lead- 
contaminated dirt and dust could contribute to pediatric lead 
exposure, the National Academy of Sciences Lead Panel concluded 


(20): 


"The swallowing of as much as 1g of such dust could result in 
the oral intake of an amount of lead that exceeds by a factor 
of 10 or more the estimated mean daily intake of lead from 
normal food and drink in nonexposed young children ... For 
a child with pica for paint, the combination of the ingestion 
of a few chips of paint and an increased intake of lead from 
contaminated dusts would provide a total lead intake 


sufficient to cause symptomatic illness." 


There are many factors which place young children potentially 
at a greater risk to lead exposure from dust than adults. The 
behavioral patterns of children expose them to large amounts of 
dust. This was demonstrated in a study from El Paso, Texas (21). 


In a neighborhood near a lead smelter, with high concentrations 


of lead in air (5pg/m%) and in surface soil (0.1-0.5%), blood 


lead levels of both children and adults were found to be 
elevated. Air lead, blood lead and surface soil lead 
concentrations all decreased with increased distance from the 
smelter implicating this source as the probable causal factor. 
Under these circumstances, 80% of the children between 1 and 4 
years of age had blood lead levels in excess of 40yg/100g, a 
frequency much higher than seen among older children and adults. 
This suggests a special exposure route for young children, not 
only in dry areas where little or no vegetation exists to hold 


cutdoor dust in place, but also in typical urban situations (25, 38, 43). 


Preliminary data suggest that airborne lead concentrations 
tend to be greatest at ground level, and to decrease with 
increased elevation (8,22). Therefore, young children, with 
their shorter height, may be exposed to greater amounts of 
airborne lead and lead-contaminated dust than older, taller 
individuals. The normal play activities of children can include 
placing materials or their hands, contaminated by leaded dusts, 
into their mouths (23-25). A moistened lollipop dropped to the 
ground can pick up 0.5g of dirt (22), which would contain 2,500pg 
of lead if the dirt contained 0.5% lead. This quantity of lead 
is an order of magnitude greater than the amount of lead 


routinely’ found in the daily diet of children. 


A Rochester, New York study has demonstrated that lead 
contami..ation on hands of young children living in homes with 
high housedust lead levels is significantly greater than on hands 
of children living in homes with low house dust lead levels (25). 


The lead level in household dust was also significantly elevated 


in inner city homes where at least one child with moderately 


elevated blood lead resided compared to suburban homes. Since 
blood leads were not determined in all subjects, it is not known 
with certainty whether more lead on the hands was associated with 
increased blood leads in these children. These data are 
consistent with the frequent contamination of finger prick blood 
lead specimens by lead on hands of children indicating the 


widespread occurrence or such contamination. (25) 


These data do not firmly establish the sources responsible 
for the elevated lead concentrations in urban housedust. Of note 
is that pre-1940 homes had greater quantities of lead in 
housedust than post-1940 homes (25). This observation was also 
made in Boston(1l). Though this difference could in theory be 
accounted for by higher concentrations of lead in paint in older 
homes, it could also be explained by greater ventilation and 
increased lead fallout in older homes especially since newer 
homes are more frequently air conditioned (11). Peeling lead 
paint was likely not the sole contributor to lead in housedust in 
the Rochester homes studied since an association was not found 


between the presence of peeling lead based paint in homes and 
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increased lead in house dust. This in part could have been due 
to residual leaded dusts from paint which were ground into the 
floor prior to repainting of deteriorating surfaces or from 
deterioration of repainted surfaces thems -lves. With the 
available data, one cannot quantitatively assess the relative 
contribution of erosion of lead paint and of other lead sources 
to the total lead content of house dust. As noted earlier, lead 
in housedust is a function of airborne lead fallout and proximity 


of homes to roadways. 


In separate Rochester surveys (25) average blood leads among 
3-4 year old urban children (about 40pg/100g) were approximately 
double those among suburban children. Blood leads much above 60 
ypg/100 g were not common in the urban children, which would be 
expected if ingestion of paint flakes containing very high 
quantities of lead were the primary mechanism of exposure. 
Nearly 50% of these inner city children had blood lead levels 
between 40 and 60ng/100g implicating sources of exposure less 
massive than that routinely found in chips of paint. There were 
no known industrial sources of lead pollution in the inner city 
study area and high lead levels in water were also ruled out as 
an important factor. To the extent that airborne lead fallout, 
in large part due to automobiles, is greater in urban compared to 
suburban areas, lead in gasoline would have contributed to lead 
in housedust found in these Rochester homes. Traffic density in 


this study area was relatively low so the contribution of lead 
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from gasoline was no doubt less than in areas with high traffic 


density. These data suggest that ingestion of leaded dusts were 
in part responsible for increased lead exposure among Rochester 
children. This study does not quantify the contributors to lead 
in housedust whether from airkorne sources, chalking or peeling 


of paint, or perhaps pulverization underfoot of paint chips shed 


from the walls. 


Lead-210, an isotope usually present at very low levels in 
leaded paint and in significantly higher concentrations in 
fallout dust was employed to evaluate the relative quantities of 
lead containing dust and paint ingested by young children (5). 
The hypothesis examined was that if a child with an elevated lead 
body burden had high stable lead but normal level-210 in his 
feces, then lead elevation was probably the result of paint 
ingestion. If high stable lead and high lead-210 were found in 
the feces, then this would favor lead in dust and dirt as 


contributing to the lead body burden. 


Eight children suspected of having elevated lead body burdens 
were compared to ten children living in good housing where lead 
poisoning was not a problem. Fecal excretion of both stable lead 
and lead-210 was determined in both groups of children. The 
children suspected of having elevated lead body burdens, with two 
exceptions who were normal, had stable lead concentrations in 


their feces that were 4 to 400 times higher than found in the 
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normal children. There was, however, no difference in lead-210 
fecal excretion between groups. Based upon these findings, it 
was concluded that children suspected of elevated lead body 


burdens did not ingest dust. 


The effect that lead-210 in the diet or in the air could have 
had upon these results was not adequately considered in this 
study. Unless lead-210 intake from the diet and the air were 
known to be equivalent in each group, no firm conclusions are 


warranted regarding non-dietary sources of lead-210. 


Unfortunately, no measurements of lead-210 in the diet were made, 


which for adults in the United States range from 1-2 
picocuries/day (26-28). Airborne sources which have been 
estimated to contribute 8-32% (28) and in one instance nearly 50% 
(27) of total daily lead-210 absorption into the blood were also 
not measured. From the data presented (5), one can calculate 
that the fecal excretion of lead-210 by these children was 
generally less than 1 picocurie/day. Except for one child who 
almost certainly had recently ingested paint chips, fecal stable 
lead excretion in the group suspected of elevated lead body 
burdens averaged only about 300 yg/day or 5 times greater than in 
the normal children. This level of lead excretion is far below 
the 44,000 pg/day associated with lead poisoning from ingestion 
of paint chips (2). Though these findings do not rule out 
ingestion of paint as dust or ingestion of paint chips prior to 


fecal lead determinations in these children, they also do not 
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rule out ingestion of dirt or dust contaminated by lead sources 


other than paint prior to examination. 


An additional important observation is evident from this 
study. The lead-210 which was used as a tracer is a product of 
radon decay in the atmosphere. Lead-210, thus produced, attaches 


to air suspended particulates including lead from automobile 


exhausts as well as from other sources. The fact that relatively 


high concentrations of lead-210 originating in the atmosphere 
were found in vacuum cleaner sweepings, in yard dirt and in 
street dirt means that atmospheric particulate fallout, known to 
routinely contain stable lead, was contaminating these samples to 


some degree. 


Extensive screening programs in the United States 
concentrating on inner city children, have demonstrated that 
approximately 25% of these children were significantly exposed to 
lead (blood lead levels of 40pg/100g or above) (29-31). Lead- 
based paint has long been recognized as the principle source of 
lead overexposure among young children. However, it is not clear 
that lead-based paint alone accounts for this widespread degree 


of exposure. 


For example, screening programs have detected high levels of 
lead exposure in children residing outside the central city, 


where exposure to lead based paint would be expected to be less 


VI-12 


than in the central city environment (24, 32,233). In a study from 
Oregon, 50% of children with elevated blood lead levels were 
found to live in housing where lead paint was not considered 
accessible to them (34). In New York City, only 50% of children 
with blood lead levels between 35 and 44ng/ 100g could be 
associated with living in homes containing peeling paint of 1% or 
greater lead. Nearly 20% of this group lived in homes in which 


no peeling paint was identified (35). 


The source of excessive lead exposure is thus not always 
directly related to paint in a significant percentage of cases. 
This situation may reflect exposure to lead paint in former 
homes, or in places other than those inspected. Further, closer 
or repeat inspection will often reveal sources of peeling lead 
paint in the home which were not initially detected. Additional 
sources of lead in food, water, pottery, toys, pencils, solder, 
etc., are also possible factors in cases of unidentified routes 
of exposure. Lead contaminanted dust and dirt, especially 
prevalent in urban areas, may also be an important contributing 
factor. Further information is required to arrive ata 
definitive assessment of the significance of this source of lead 


contamination. 


It is clear that peeling lead based paint remains an 


exceedingly important problem, and even exists outside of inner 


city areas (36). In one New York City study, 100% of apartments 
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in a high risk lead poisoning neighborhood showed high lead 
levels on paint surfaces (37). These studies, and extersive 
clinical experience, indicate that leaded paint is primarily 
responsible fcr the great majority of overt clinical lead 
poisoning in children, although non-paint lead sources would 
decrease the amount of lead from paint required to cause serious 
damage. Education and screening programs have been noted to 
decrease the reported frequency of clinical lead poisoning in 
children (38). Whether or not these screening programs are 
sufficient in themselves to adequately reduce the frequency of 


undue lead exposure among children is certain. 


For example, in the initial year of the Chicago lead 


screening program, 8.5% of children tested had blood leads of 50 


g/100 ml or more (38). In 1968 the fraction of children with 
blood leads in this range dropped to 3.8% and in 1969 to 1.5%. 
Figures for 1970 and 1971 were 2.1% and 2.3% respectively. 

Hence, despite an initial decline and a continued and vigorous 
program to decrease lead paint exposure, the percentage of 
children tested with blood leads of 50 yg/100 ml or above has 
either remained relatively constant or may have actually 
increased slightly in recent years. Statistics for 1972 confirm 
this increasing trend and show that 4.1% of children screened 
that year had blood lead levels of 50 jjg/100 ml or above (42). 
Thus, though efforts to reduce lead paint exposure continued, the 


reported frequency of undue lead exposure but not severe lead 
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poisoning appears tc be increasing in Chicago. These findings 
are unexplained by changes in method cf blood lead collection or 
analytical techniques because these procedures have not been 
altered since the beginniny of the Chicago screening program in 
1967. This increasing trend is particnuiarly significant since 
screening programs initially concen*,ate in highest risk areas 
for lead paint and then at least to some degree gradually expand 
to include other areas of lesser risk. These statistics indicate 


the continuing need for vigorous action to prevent lead paint 


exposure and also suggest that sources of lead other than paint 


are having an incremental effect upon lead paint exposure in 


Chicago. 


There has admittedly been considerable controversy as 
whether or not partial or even total removal of lead from 
gasoline would have any impact upon the lead exposure problem in 
this country (39,40). In this context, children residing in pre- 
World Wty II hous*~« have been observed to have higher blood lead 
levels than chia residing in newer housing projects. One 
such survey conducted in Washington, D.c. during 1970 indicated 
that the lowest blood lead levels among children tested for lei 
poisoning were found in areas of the city where pubiic housing 
projects had been built since 1942 (43). No child living ina 
recently built housing project, where exposure to lead based 
paint would be minimum, had a blood lead level above 40 ng/100g. 


Blood lead determinations in this survey of 808 children showed 
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that 5.8% of all children tested had a blood lead of at least 40 
ug/100g and that nearly 10% of children between 1-3 years of age 
had blood lead levels in this range. It should be noted that 
these results are somewhat lower than those from subsequent 
Washington, D.C. surveys in which 22.0 and 39.2% of children 
tested were found to have blood lead levels of 40 ng/100g or 


above (44,45). 


This original Washington survey does indicate that the 
frequency of lead poisoning and undue lead absorption in children 
would be greatly reduced if lead paint were nearly eliminated. 


These findings however, do not rule out an important contributing 


role for sources of lead other than paint among children residing 


in home environments where lead paint is present. 


For example, location of residences near urban roadways and 
in areas of high.traffic density has been shown to significantly 
affect the degree of undue lead absorftion among children also 
exposed to paint (46). In this study, the effect of residential 
location upon blood lead was examined retrospectively among over 
5,000 children tested for lead poisoning in Newark, New Jersey 
during 1971. Among those children residing within 100 feet of a 
major roadway, 49.3% were found to have blood lead levels between 
40-59 yg/100 ml and 8.1% had blood lead levels of 60 pg/100 ml 
and above. Children residing 100-200 feet and greater than 200° 


feet from majcr roadways were not significantly differenc from 
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each other. Approximately 25% of blood leads in both groups were 
between 40-59 yg/100 ml and 3-5% were at least as high as 60 
yg/100 ml. When these groups, however, were compared to children 
residing within 100 feet of major traffic arterials a marked 
difference was observed with twice the frequency of undue lead 


absorption found in children living nearest the roadway. 


In children residing within 260 feet of a major traffic 
artery the extent of undue lead absorrtion was observed to 
increase when average weekday traffic densities exceeded 24,000 
vehicles per day. In such instances 51.3% of children had blood 
leads between 40-59 yg/100 ml and 10.8% of children had blood 
leads of 60 ng/100 ml or above. Comparable rates for children 
residing in areas with weekday traffic densities below 24,000 
vehicles per day were 36.6% with blood leads between 40-59 jig/100 


ml and 5.1% with blood leads of at least 60 yng/100 ml. 


These results could conceivably be confounded by existence of 
poorer quality housing nearest roadways and by racial and social 
class differences among residents near major roadways. However, 
the fact that no difference was noted in blood leads among 
children residing within 100-200 feet of roadways compared to 
children residing beyond 200 feet suggests that these other 


factors were likely not major confounding variables. 
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Earlier studies in Newark found positive and statistically 
Significant, but not overwhelming correlations, between elevated 
blood leads and indices of housing status as reflected by number 
of housing units built prior to 1950 and the number of housing 
units considered deteriorated and dilapidated in the census 
tract. (47) Correlation coefficients for these indices and rates 
of excessive lead absorption (blood lead of 60 ng/100g and above) 
and elevated blood lead (40 ypg/100g and above) ranged from 0.35 
to 0.49. The relatively low correlations which were observed 
suggests that factors other than housing status also were 
important. For example, in seven census tracts with low 
potential hazard scores based on housing status, high rates of 


excessive lead absorption were observed. 


Findings such as these from Newevk indicate that factors 
other than housing are important in lead poisoning and that 
automotive lead emissions can contribute significantly to undue 
lead absorption in children. Because immediate removal of old 
lead paint from all existing structures cannot practically be 
accomplished,reduction of other sources of lead exposure is 


important. If the results from Newark, New Jersey are in any way 


applicable to other urban situations, this would indicate that 


automotive lead emissions do have a significant incremental 


impact upon the lead exposure problem in this country. 
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In a study in Philadelphia, referred to earjier (14), 8.4% of 


white first grade children who lived and attended private school 


in proximity to a major industrial lead source were found to have 
dentine lead levels in excess of 300 yg/g, a level associated 
with frank lead poisoning. These children resided in older 
housing that was generally in good repair but were exposed to 
levels of lead in environmental dusts commonly in the range of 
3,000-8,000 ppm. The community in which these children lived was 
also heavily exposed to automotive lead emissions. In contrast 
to these children, 19% of black students attending public school 
in the same district but who lived in deteriorating housing had 
dentine lead levels in excess of 300 uq/g. When both groups of 
children were compared to public and private school children 
living in a community free of industrial lead sources and 
residing in housing built since World War II striking differences 
in dentine lead levels were noted. Only 3% of the public and 
6.6% of the private school students in the low exposure community 
had dentine lead concentrations in excess of 100 ypg/g, whereas 
66% of the klack public school students and 43% of the white 
private school students in the high exposure area had dentine 


lead levels greater than 100 ng/q. 


Interior dust samples from the public and private schools in 
the low exposure community contained an average of 614 ppm lead 
(range 293-939 ppm) compared to interior dust samples from 


schools in the high exposure community which contained an average 
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of 3,867 prem lead (range 929-15,680 ppm). Samples of gutter dirt 
in the low exposure community contained an average of 1,507 ppm 
lead (range 270-2,626 ppm) compared to an average of 3,262 ppm 
lead (range 280-8,2901 ppm) for gutter dirt samples in the high 
exposure community. These data from Philadelphia are suggestive 
that airborne and dust lead largely from industrial sources can 


contribute to undue lead absorption in typical urban areas either 


by themselves or when combined with paint from deteriorating 


housing. 


Studies from Philadelphia, Chicago and Newark discussed above 
provide persuasive evidence to strongly suggest that sources of 
lead other than paint, including that resulting from the presence 
of lea in gasoline, play an important role in chiuidhood lead 
exposure. These other sources may be especially significant at 


levels of exposure below overt clinical poisoning. 


The National Academy of Sciences summarized available 
information on the ingestion of lead by children in the following 


paragraph from its (1972) report (41): 


"The extent to which airborne lead in congested urban areas 
contributes to increased lead absorption and lead poisoning 
in children is not clearly defined. With respect to young 
children, it is not a matter exclusively of inhalation and 


particle size, inasmuch as young children mouth and actually 
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eat things that are not food rather indiscriminately. 
Airborne lead wastes from such sources as automotive 
emissions and the weathering and demolition of old buildings 
can be expected to have a significant additive effect on the 
total intake. This would be sufficient to evoke compensatory 
metabolic responses that are now considered subclinical (such 
as increased urinary ALA), at the very least. It may be 
estimated that dustfall from airborne lead, if swallowed, can 
make a significant contribution to a small child's total lead 
intake and thereby contribute to the occurrence of lead 
poisoning, especially in urban areas. Even so, the direct 
ingestion of lead-pigment paints is Clearly the principal 
environmental source in cases of severe acute lead poisoning 


in young children." 


In conclusion, clinical experience indicates that leaded 
paint is primarily responsible for the great majority of overt 
Clinical lead toxicity in children. There is, however, 
sufficient data to strongly suggest that sources of lead other 
than paint play an important role in childhood lead exposure. 
These other sources may be especially significant at levels of 


exposure below overt clinical poisoning. 


Lead in the air, and particularly lead in dust are ubiquitous 
sources of lead which may well be important contributing factors 


to the problem. Exposure to dirt and dust sufficiently 
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contaminated by lead could reduce significantly the quantity of 


additional lead exposure required to produce clinical poisoning 
in a child with other sources of exposure. Though exposure to lead 
contaminated dirt and dust from automobile exhaust, alone, has 
not been shown to be responsible for cases of overt lead 
poisoning, automotive lead has been related to undue lead 
absorption in children. At this time, it would be prudent to 
decrease the potential air and dust lead exposure. It should be 
recognized that further studies are necesSary to better 
quantitate the sources of lead contamination in dust and dirt and 
the magnitude of the contribution that leaded dust and dirt mak« 


to both sukclinical and clinical lead overexposure. 
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In section IV, it was stated that determination of lead in 
blood is at present the kest index for evaluating lead body 
burden and exposure. However due to limitations of the studies 
on blood lead levels in population groups in this and other 
countries, it is not possible to make precise estimates of the 
number of persons havin, blood lead levels within a given range. 
Problems still exist in *he chemical analysis of blood for lead 
content. The results co. quality control studies from 
laboratories in both the United States and Europe show that 
sometimes there is a large variation in results among different 
laboratories (1). Reproducible results,even within the same 
laboratory are not always obtained, as shown in the Seven Cities 
Study (2). It is difficult to accurately estimate the relative 
contributicns of air and food sources to such blood lead levels 
as are found. That air lead makes some contribution is apparent 
from occupational data ane from experimental exposures. The 
limited survey data available. make it clear that most of the 
adult U.S. population has blood lead levels in the range of 10-30 


yng/100 gq. 


Available information on the extent of elevated blood lead 
levels found in this country is presented in Tables VII-1 & 2. 
It can be seen that a small but generally consistent proportion 
of the general population has elevated blood lead levels. It is 
also evident that a number of specific groups in the population 


frequently or characteristically have blood lead levels 


A 


distinctly higher than those usually found. Many of these groups 
are occupationally exposed to automobile exhaust. Individuals so 


exposed in an outdoor environment, such as traffic police, 


parking lot attendants, and service station attendants frequently 


show elevated mean blood levels with ranges of 20-50yng/100g or 
higher (3,4,6-9). The few data on commercial drivers(4,6,7) also 
show elevations compared to the general population. Likewise, 
the available information on groups exposed to automotive exhaust 
in closed environments show consistently elevated blood leads 
(4,8,9) (See Table VII-1). These include workers in parking 
structures, traffic tunnels, and service and repair garages. 
Repairmen and mechanics may, of course, also be exposed to lead 


dust and fumes originating from maintenance activities (9). 


Blood lead levels found in urban areas are also somewhat 
higher than in suburban and rural areas(2-4) (See Table VII-2).« 
The source of most lead for the general population is food, 
although air is a significant source of lead in urban areas. It 
is known that air lead exposures are higher in urban than in 
suburban and rural areas. There are no data available to 
determine whether or not this is also true for food. The extent 
of the contrikution, by occupational and avocational lead 
exposure, to the lead burden of the general population and to 


urban-rural gradients is likewise not well documented. 


In recent years it has been found that large numkers of 
central city children are overexposed to lead. Surveys have been 


carried out in urban areas to search for childhood lead 
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pcisoning, which usually results from the ingestion of chips of 
peeling lead paint. Other evidence of overexposure was also 
found. In nearly all of these surveys, it has been demonstrated 
that approximately 25% of the young children tested have blood 
lead levels of 40 yjg/100g or above (most below 50 g/100g) (10- 
13) (Table VII-3), which is medically undesirable. The reasons 
for this frequency of elevated blood leads are not completely 


understood at present. The shapes of the blood lead frequency 


distributions suggest that lead sources more homogeneously 


distributed than peeling paint and containing less lead than 
routinely found in paint chips are making a major contribution. 
The rationale for considering lead dusts which originate from 
automotive exhaust as a contributing factor was discussed in the 


previous sections. 


In summary, it is clear that levels of lead in the blood, 
indicating elevated exposure, exist to a small but significant 
extent in the general adult population, and to a very great 
extent among children. There are also a number of large groups 
of the population in which undesirable elevated blood lead levels 
are commonly found directly related to exposure to automobile 
exhausts. Thus much of the excess exposure to lead in the 
general population is due at least in part to lead from 


automotive exhaust. 


City 


Cincinnati 


Los Angeles 
Area 


Philadelphia 


Camden, 
New Jersey 


Composite 
Urban 
Samples 


Composite 
Urban 
Samples 
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TABLE VII-1 


Extent of Abnormally Elevated Blood Leads 
Among Urban Adults 


% Of Blood Leads 
Equal to or Greater 
than 40 wg/100 g 


Number 
Exposure Category Studied 
Post Office Employees (4) 
Firemen (4) 
Service Station Attendants (4) 
Police (4) 
Drivers of Cars(4) 
Parking Attendants (4) 
Garage Mechanics (4) 


L.A. Police (4) 

Pasadena Male City Employees (4) 
L.A. Female Aircraft Employees (4) 
L.A. Male Aircraft Employees (4) 


Male Commuters (1) 
Police (4) 
Downtown Male Residents (4) 


Women Living Near Freeways (5) 


Females from New York, Philadelphia, 
and Chicago (3) 


Males and Females from € Cities (3) 
Taxi Drivers and Office Workers 


from L.A.; Philadelphia; Barksdale, 
Wisconsin, and Starke, Florida (6) 


*Only those above 40 ug/100 g blood lead. 


Group Studied 


Urban Females (2) 
Suburban Females 


Phiadelphia Males 
Urban 
Suburban 


Composite (3) 
Urban 
Suburban 


TABLE VII-2 


Urban-Suburban Blood Lead Comparisons 
In Adults 


% Blood Leads Equal to or 
Number Studied Greater than 40 yg/100 g 


423 0.7 
556 0 


*Only those above 40 yg/ 100g. 
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TABLE VII-3 


Percentages of Children with Abnormally Elevated Blood Leads 


City 
Baltimore (10) 


Chicago (10) 
New Haven (10) 
Newark (10) 

New York (10) 
New York (11) 
Philadelphia 

Washington ( 


Many Cities ( 
Aurora, I11. 
Springfield, 
Peoria, I11. 

E. St. Lowis, 
Decatur, I11. 
Joliet, I11. 

Rock Island, 

E. Moline, I] 
Robbins, I11. 
Harvey, Ill. ( 
Carbondale, I11. 
Norfolk, Va. (13) 
New Haven, Conn. 
Washington, D. C. 
Rockford, I11. (13 


Number 
Tested 


Years 
Tested 


655 


(all ages) 
(2 years) 


% Blood Leads Equal to or 
Greater than 40 yg/100 g 


“a 
3 
5 
0 
8 
<9 
o 
es 
ae 
0 
8 
0 
a 
me 
es 
om 
of 
<< 
a 
«A 
4 
6 
4 
0 
ve 
7 
2 
«5 
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VIII. 


Summary 


Lead occurs widely in the environment. Its present 


distribution is the result of natural occurrence, greatly 


influenced by man's activities. In 1971, in the United States, 
1,431,514 tons cf lead were consumed with over one million tons 
used as metallic tead or lead alloys and in storage batteries. 
About 135,000 ton: were used in coatings and pigments. Of the 
264,000 tons used in gasoline additives, more than two-thirds 
enters the environment. Combustion of gasoline contributes by 
far the largest fraction of lead reaching the environment. Other 
sources of lead in the environment are wear and erosion of lead- 
containing painted surfaces, and incineration of lead-containing 


substances. 


Man takes in lead from many sources: water; food; air; and, 
particularly in the case of children, from ingestion of lead- 
containing non-food items such as paint and dust. It is probable 
that lead in dust and dirt is inadvertently ingested by both 
children and adults. It is generally agreed that food is the 
major source of lead for the general population. A World Health 
Organization expert committee reports that according to the 
results of total diet studies in industrialized countries, the 
total intake of lead from food generally ranges from 200-300 ng 


per person per day. WHO further states that based upon available 
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data, these levels are similar to those found in the past 30-40 


years and that no upward trend in lead levels in food is evident. 
Reducing the amount of airborne lead in the environment 
constitutes an accessible means for reducing potential human 
exposure to environmental lead particularly when that fraction is 


large compared with that absorbed from the diet. (Section IT) 


Lead has not been shown to be biologically essential or 
beneficial to man. In sufficiently high quantities, it is 
clearly toxic, and, at somewhat lower levels, has been shown to 
cause biochemical changes. Lead is also suspected of producing 


subclinical neurologic damage. 


The studies reviewed in Section III permit no unequivocal 
conclusions to be drawn. On balance, they suggest that 
subclinical changes are associated with blood lead levels of 
approximately 40 yg/100g and above. As blood lead levels 
increase above 40 yg/100g, the likelihood that these changes will 
occur increases markedly. Based upon evidence from these 
studies, it would seem prudent to regard blood lead levels over 
40 yg/100g as indicators of lead intake that should be prevented. 
The 40 pg/100g figure, however, does not represent a sharp 


demarcation between health and disease. 


Blood lead levels, under most circumstances, serve as a 
reasonably accurate measure of lead body burden and have been 


widely employed in public health surveillance. It is not 
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possible at this time to firmly establish a single acceptable 
blood lead level protective of all high risk population groups. 
It would appear prudent, however, to recommend that the current 
U.S. Public Health Service Guideline for older children and 
adults, i.e., 40 ug/100m1 whole blood be regarded as a strict 
upper limit for younger children. Whether the acceptable upper 
limits should be lower than 40 ug/100ml for the fetus, neonate, 
and the woman of child bearing age will require further 


investigation. (Section IV) 


In Section V, it is shown that lead from automotive exhaust 
contributes to increased exposure for humans both from the air 
and from fallout. Blood lead levels exceeding 40 ng/190g are 
considered medically undesirable and may ultimately be harmful. 
Blood lead levels depend on daily dietary intake and adsorption 
of respired lead. For a "standard man" with average dietary lead 
intake, exposure to average airborne lead concentrations of 5.0 
to 6.7 ug/m3 could cause his blood lead concentrations to reach 


40 ug/100g within a year. Airborne lead levels near to or in 


excess of 5 ug/m3 have been observed in several U.S. cities. 


Lead in dust and dirt is an important potential source of 
exposure, especially for young children. Daily ingestion of 
relatively small quantities of dirt or dust (less than 1 gram or 
about 1/4 of a teaspoonful) containing 1000-2000ppm of lead would 
be medically undesirable. Although dustfall exposure to lead is 
still often considered an hypothesis, much of the available 


evidence is consistent with this hypothesis. Present day lead 
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exposure via air or dusts in some sections of large cities leaves 


little or no margin of safety in relation to those concentrations 


associated with biomedical harm. 


In Section VI, it was shown that lead emissions from 
automobiles contribute to lead present in urban soils, in street 
Girt and in house dust. Lead content of soil has been 
demcnstrated to decrease with increased distances from both 
painted houses and roadways. Lead concentrations in fallout dust 
from the air also decrease away from roadways. Dust lead levels 
in street sweepings from large cities usually range from 0.1 to 
0.25% and at times exceed 0.5%. Housedust from urban areas 
commonly contains 0.1% lead or higher. Concentrations of lead in 
housedust vary with lead fallout from the air and are reported to 


be “igher in homes located near heavily travelled roadways than 


in homes on side streets. Quantities of lead in housedust do not 


vary directly with the presence of peeling paint in the home but 
they are higher in older homes, reflecting greater amounts of 
lead paint, as wel). as increased atmospheric ventilation and dust 
fallout in older homes. Erosion of paint is clearly a 
contrisutor to lead in housedust. Urban dust end dirt, if 
sufficiently co.caminated with lead represent a hazard to 
children, if ingested. With the available data one cannot 
quantitatively assess the relative contribution of erosion of 
lead paint and of other lead sources to the total lead content of 
soil, street dirt and housedust. Nevertheless, it is evident 
that lead emissions from automobiles are major contributors to 


this contamination. 
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Clinical experience indicates that leadéd paint is primarily 


responsible fcr the great majority of overt clinical lead 


poisoning in children. sufficient data to 


There is, however, 


strongly suggest that sources of lead other than paint play an 


important role in childhood lead exposure. These other sources 
may be especially significant at levels of exposure below overt 


clinical poiscning. 


Lead in air, and particularly lead in dust are ubiquitous 


sources of lead, which may well be important contributing factors 


in the childhood lead problem. Exposure to dirt and dust, if 
sufficiently contaminated by lead, could significantly reduce the 
quantity of additional lead required to produce clinical 
poisoning in a child with other sources of exposure. Ailithough 
exposure to lead contaminated dirt and dust from automotive 
exhausts has not been shown to be responsible for cases of overt 
lead poisoning, automotive lead has been related to undue lead 
absorption in children. At this time, it would be prudent tc 
decrease the potential air and dust lead exposure. It should be 
recognized that further studies are necessary to better 
quantitate the sources »f lead contamination in dust and dirt as 


well as the magnitude of the contribution that leaded dust and 


dirt make to both subclinical and clinical lead overexposure. 


It is clear that undesirable levels of lead in the blood, 
indicating elevated exposure, and elevated lead body burdens 


exist to a great extent among children, and to a small, but 


Significant extent among adults. There are also a number of 
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adult groups in which undesirable elevated blood lead levels are 
found directly related to exposure to automobile exhausts. Thus, 
much of the excess exposure to lead in the general population is 
due at least in part to lead from automotive exhaust. (Section 


vVIT) 


conclusions 


A small but significant fraction of the adult population has 


blood lead levels of 40ug/100g or higher, and such levels occur 
in a much larger propertion of urban children. Such levels are 


medically undesirable and should be reduced if possible. 


Sources of exposure to lead include food, water, air, and 
ingested non-food items such as lead based paint and dust. 


Food is the largest contributor of lead to the general population. 


Lead based paint is the major cause of overt clinical lead 
poisoning in children, though sources of lead other than paint 
play an important role in childhood lead exposure particularly at 


levels below overt poisoning. 


Lead in dust and dirt is believed by EPA to contribute to 
increased lead levels in man, both through inhalation of 


resuspended dusts and at least in children, through inadvertent 
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ingestion of dirt and dust. This source could Significantly 
reduce the quantity of additional lead required to produce 
Clinical poisoning in a child with other sources of exposure. 
Automotive lead is a major contributor to lead in dust and dirt 


and has been related to undue lead absorption in children. 


Lead from all these sources should be reduced to the degree 


possible. 


Actions have already been taken by the Federal and other 


levels of government to reduce the lead content of paint and 
further actions in this regard are being contemplated so that 
this source of lead will decline with time as older buildings 
with leaded paint are replaced. Action has also been taken to 
substantially reduce controllable sources of lead in food, and 
efforts to further reduce lead in food are continuing. One 
controllable source of lead in food is residue from use of lead 
compounds as insecticides. Tolerances for these residues are 
being peed ated at this time. Lead in a few drinking water 


supplies is higher than desirable, and efforts should be 


continued to reduce this source of lead exposure. 


In EPA's opinion, lead in gasoline is the most important 
remaining source of controllable lead entering the environment. 
Reduction of lead in gasoline has shown to reduce lead in the 
ambient air. Leaded gasoline results in direct exposure to the 


population through inspired air and by presence of lead in dirt 
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and dusts which may be inspired or inadvertently ingested. 


General widespread contamination of the environment by lead 
occurs through deposit of airborne lead directly in water, and on 
_Streets and other paved areas from which some will be washed into 
waters. Airborne lead also is deposited in relatively high 
amounts on plants, along heavily travelled roads, and in lesser 


concentrations but over vast areas more distant from highways. 
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Office of Afr Proprams 
5660 Fishers Lane, Rockville, Maryland 20852 


EP/ Stratcpy for repulating: the use of lead as a fuel additive 

The Administrator cn 
fal My emis ’ ~ A Oar \ ar 
TUROUGH: Assistent Administrator for Air and Water Prograns eae 


de. fetion _teauirec: A decision is to be made on EPA's stratery 
for reptinting the use of lead as «= fuel additive. EPA has indicated 
that an announcesent on this matter would be made this month. 


2. Statutory basis: Under the Clean Air Act, as amended, EPA can 


uttack tue lead pa ne wa 


a. Federal roculatton of tha use cf Jend additives in sosoline 
wader section Z11 of the Act, tased on the adverre effects 


s 


of airborne Jead on public health and welfare and/or the 
adverse effects of lesded paselina on the performance of 
moter vehicle emission coatrol systens. 


Promulsation of national ambtont air quality standards 

for lead under section 109 of the Act, which would mean 
that Stctes would have to “prep pare and carzy ovt imple- 

mentation pleas, 


3. Regulatecry chjee tives: There are two princips] objectives: 


a, To insure that public exposure to airborne lead ia reduced to 
the desree which avalirble sedontitic data indicates is adequate 
fox protection of public health: oalysis of the data sureesta 
that attainment of an embient airy level of 2 mieroprans (maximun 
3-month avarase) would satisfy this eriterica,. 


To insure that lend~free gesoline will ho venerally availzble 
for une in rev automobdleogs, 1f an when they are equipped with 
lead-sensi rive emics ou control syatems (e.p., cataivtie 
converters), and that lead-free fuel will, in fact, be used 
in such automobtlas. 

‘ 


4. Stratesy fens: EPA can achieve the above ob{eectives by way of 


the folicwing alternative auction plana: 


A. Plan Ts) Promulyatton of nationally appifcable reeulations under 
section MALE) (1) 12) to provide for general availability of one 
grade of Jead-Free pasoline, 


(BEST COPY AVAILABLE | 
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Plan II: Promulgation of regulations under {section 211(c)(1)(B), 


as in Plan I, plus promulgation of national ambient air quality 
standards for lead. : 


i 
Plan III: Pronuleation of nationally appligable regulations under 
sections 211(¢)(1)(A) snd/or (B) to provide ifor one grade of lead- 
free gasoline, if necessary for purposes of rotor vehicle emission 


control, snd/or to reduce the use of lead additives in repular and 
premium prades,. 


5. Plon I: Promulgation of nationally applicable r@eulations uncer section 


gasoline by mid-1974. 


Ge 


(1) 


a 


Rackpround: 


t 
\ 


f 
Plan I is based on the assumption that, besipning with the 1975 
model year, new cars will be equipped with catalytic converters, 
the effectivoness of which would be impaired by the presence of 
lead in motor vehicle exhaust. There is no, known, practical 


way of filtering the lead out of the exhaust stream before it 
enters the catalytic converter. 


If Plan I is implemented, use of lcad additives would diminish, 
and ultimstcly cease, as new cars cquipped with catalytic cen- 
verters replace older cars using Jeaded fuel. The reduction 

in the use of lead additives would be approximately 10 percent 

per year. Thus, Plan I would also ccrve es a means of achieving, 
EPA's health protection objective (assumed to be a 3-month averecs 
ambient air level of 2. micrograms), e.f¢., in resions where current 
lead levels are not sbove 2.5 micrograms, introduction and use of 
one grade of lead-free gasoline, beginning, in mid-1974, would 
reduce the ambient air levels to 2 microsram3 or less by mid-197€; 
in regions where current lead levels are hipgnest (i.e., Los Anpeles 
end Dallas, both in excess of 5 micrograms), Plan I, elone, would 
result in attainment of a 2-micropram level by mid-1981. 


Pro: ; 

Among the various alteimatives, Pian J. would have the smallest 
cconomic impact on petroleum refiners and fucl consumers. , 
Plan I provides not only for protection of emission control systems 
but also for protection of public health at no additional cost. 
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There would be some places where an ambient air level of 2 f 
microsrams would not be reached until mid-1981. Environmental 
groups will object strenuously. 


In the event that automobile manufacturers do not use catalytic 
converters, there would be no statutory basis for Plan I. Avail- 
able data are inadequate to support a complete phase-out of lead 
additives in order to protect public health. 


6. Plan II: Promulpation of nationally applicable regulations under 
section 211(c)(1)(8), es in Plan I, plus promulgation of national ambient 
air quality standards. 


a. Background: 


(1) As indicated above, introduction of one prade of lead-free resoline 
in mid-1974 would result in ettainment of an ambient air lead level 
of 2 micrograms by mid-1976 in repions where current levels are not 
more than 2.5 micrograms, There are, however, an estimated 22 resions 
where levels are higler. Promulgation of national anbient air stend- 


ards by :id-1972 would trigger a timetable for their attainment in 
all places by mid-1976, ~~ Vir 


Plen II would provide for national availability of one prade of lead- 
free gasoline plus State regulatory action to reduce the lead content 
of reguler and premium gasolines in an estimated 22 regions, 

Pro: 


° 


A health-protection level would be reached in all places by mid-1976. 


The lead contont of regular and premium gasolines would have to be 


reduced only in those reyions with current lead levels above 2.5 
micrograms. 


Assuming that there are just 22 reeions with current lead levels 
above 2,5 micrograms. Plan II is the least-cost (in terms of 
total nutional costs) way of providing for attainment of a health- 
protection level throughout the Nation by mid-19764. : 


Promulgation of a national ombient eir standard insures that States 
wil] rerulate not just the Jead content of resular and premium pas=- 
olines, where necensary, but also (as part of their implementation 
plans) Jead emissions from ntationary sources in repions wiere such 
sources are responsible for anbfent air lead levals in excess of 
the notJonal standard. 
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(5) State repulations affecting rapuYar and prehium gasoline would 
vary cnong the 22 regions, but|EPA has authority to impose 
restrictions on State implementation plans related to fuel 
additives, e.g., EPA is authorized to reject a State plan 
thet provides for preater control of the ung of fuel additives 
then is necessary to neet a national embicnt air standard; it 
could also, throuph classification of repioas, limit the 
variution in State regulations, _. (2s; ; 


c. Con: f 
: 1 
(1) Additional air sampling over the next twelve months could show 
that thero are wore than 22 repions with Jead levels above 2.5 
microgzrerns duc to motor vehicle emissions. 


(2) Even if States must reeulate the lead content of repular and 
premium pasolines in just 22 regions, there will be varying 
regulations which, according to petroleum refiners, could 
complicate production and distribution -of gasoline, 

Though EPA, as indicated above, has authority to reject State 
plans which provide for "too much" control of the use of fuel 
additives, exercising this authority would put EPA in a rather 
uncomfortable position. 


States already are burdened with the task of preparing and carry- 
ing, out dinplementation plans for six pollutants. <A substantial 
number of States will have real difficulty, particularly in 
carrying out their plans. 


Enforcement of State regulations affecting regular and premium 
gasolines will be difficult because most of the gasoline consumed 
in most States is produced outside the State; accordinply, States 
would have to rely largely on enforcement at retail outlets. 


7. Plan III: Promulgation of nationally applicable regulations under 
sections 211(c)(1)(A) and/or (4) to provide for one grade of lead-free 
gasoline and/or to reduce the use of lead additives in repular and 


premium graces, 
a. Backerounds ‘ 


(1) Use of (A) and (B) vould mean providing for national availability 
of ona prade of lead-free panoline for ust in entalynat-equipned 
cars bepinning in mid~1974 plus nationvwida reduction of the lead 
content of repular and premium gasoline. ‘The latter scheme would 
result in phased reduction to ua maximun of 2.0 prams per gallon in 
preoiun and 0.8 pron per gaslo in reeular over a Sive-vear neriod 
ending in 1977, This sehere, combined with the introduction of one 
grade of lead-free sasolina in mid-1074, vould result in a 65 pereent 
reductton in airbome lead levels by 1977, sufficiant to insure 
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attainment of a 2-1icrogram level even in the placcs (3.6. Los 
émgeles, Dallas) where airborne levels currently are highest, 


Use of (A) clone would be necessary if catalytic converters, 
for any reason, are not used to meet EPA's motor vehicle 
emission standards, thereby making it drpossible to mei:date 
avatlebility of one srade of lead-free fucl. Apain, the 
reguletions would provide for a phased, five-year reauction 

of the lead content of regular and premium, but the end-points 
would be lower, 1.c., 1.6 graxs in premium and 0.5 preins in 
repular,. 


be Pro: 


Exclusive use of section 211 to regulate the use of lead additives 
.would clininate the uncertainty (and possibe varyine rerulations) 


asnociated with State implementation of national ambient air 
standards, 


If catalytic converters are not to be used, Plan III, relying on 
section 21)(c)(1)(4) only, is far supertor to Plan II. If one 
grade of lead-free sisoline is not tntroduced, then there would 
have to be widespread md widely varying State regulation affect- 
ing revular and premium gasoline in order to insure attainrent 
of health-protection levels. ‘there ig reason to antiealnate that 
automobile companics penerally vill maintain that catalvtic 
converters cannot be ready in time for the 1975 model year: this 
would tend to raise substantial question an to the justifiecatica 
for, and timing of, an EPA repulation providing for availability 
of one grade of lead-free pasolinc. 


Uniform nationwide regulation crnes the petroleum industry's 
production and distribution preblema and government's survei) lance 
end onforcemenat problems. 


The cifficulty of minimizing contamination of lead-free fuel in 

a distribution system that also carrles leaded regular and preaiun 
" gasoline would be lessended as the lead content of all regular 

and premium gasolines is reduced. —~ Wr 


c. Con: 


(1) Plan III involves reduction of the lead content of repular and 
premium fuels in all places, even those places where such reduction 
Je not really necessary for health-protection. 


(2) Since Plan ITI would affect all U.S. easolina, ft would ba nove 
costly than Plan If. To detensine the exact differenca would 
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require extensive econemic analysis. An estimate its that it 
would amount to $500 million more (for a five-year phased 
reduction) than Plan II. On the average, the additonal cost 
to consumers would be less than one cent per gallon. 


lead emisstons from stationary sources would have to be attacked 
separateJy under other proviaions of the Cleen Air Act. In all 
likelihood, nev source perfomance standarés would be established 
under section 111. States, in tv would be obliged to establish 
emission standards for existing sources. 


Other considerations: 


a. Effect on small refiners: Any rerulatory action ispineing on the 


’ 


use of lead sdditives could have serious consequeness for small 
refiners. Tue slower the rate of reduction, the more eradual vill 

be the impact on smajl everators, but if there is a transition to 
lead-free pasoline because of catalytic converters, then most small 
refineries nay well have to stop producing easoline. It should te 
noted, lovever, that there is a long-standing trend in this direction. 


Axomatics: If lead additives are not used, other octane boosters 
must be added. Senerally, {nerecsed amounts cf erovatic nvdro- 
carbons would be added. Lead-free fuel would be used by new corse, 
which, beginning with the 1975 rodel year, will have to be equipped 
to reduce hydrocarbons, includine aromatics, by SO wnerecent from 


current levels; accordinely, any increase in aromatic content of 
fasoline wil] have a neslipible effect on aroraticn 


st 


rent, 

1 result tn a 
worsening of photochemical smog problems. It should be noted, 
however, that the extent of increased use of aromatic: depends on 
how quickly refiners must reduce the use of lead additives. Any 
regulatory scheme providing for a more rapid rate of reduetion 
during the next five years than js requircd by Plan JLT eculd 
increasa the photochemical reactivity of sutomnblle eshaust 
emissions. These conclusions about aromatics in reletion to 
smog, are also applicable to exhaust emissions of eancer-producing 
polynuclear aromatics (PNA). SLly! ' 


9. Conclusions: Based on the above considerations, it is concluded ‘that 
Plan Ill is the best choice. It is the only practical menmns of providing 
for public health protection by mld-1977 repardless of whether entalvtic 
converters requiring lead-free fuel are used for motor vehicle emission 


control. If they aro not, the end-point of the lead-reduction schedule 
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can be inodified to insure attainment of a health-protection-levet-ir 
all places by wid-1977. If catalytte converters are not used, Plan 
Il would resuit in on unacceptable derree of variation in State 
regulations, wiiiie Plan I would have no statutory khasis. 


10. Reecrnendatiouss 
a. It Js recesvended that you adopt Plon III on EPA's stratery, 
subject to your approval of the necessary proposed reeulations, 
which should be ready for in-house EPA review within the next 


SCVOral. days ' } 


{ 
Tue Act requires public herrings on proposed reeulations only 
if they are based en emission control system requirements end 
only if such hearings are requested, Nevertheless, because of 
the slpnifiecant end controversial nature of ithe lead questicn, 
{ft is rveceosended that you ennounce your intention to have 
hearings iu eny event, 


Jsf Irwin Anerbrck 
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October 2, 1974 kaa Saogued 
Western Office 

664 HAMILTON AVENUE 

PALO ALTO, CALIF. 94301 


415 327-1080 


BY CERTIFIED MAIL 


Russell Train, Administrator 
U.S. Environmental Protection Agency 
Washington, D.C. 20460 


Dear Mr. Train: 


Section 103(a)(1) of the Clean Air Act requires 


‘the Administrator, within 30 days after enactment of 


the Clean Air Act, to list lead. The Administrator has 
not done so, Cn many previous occasicns, including a 
petition of March 19, 1973, and supplenental petition 

of May 15, 1973, and in Petitioners! Brief and Reply 
Brief in NRDC v. EPA (D.C. Cir., No. 74-1023), we have 
explained wny the Iégislation demends such action, asked 
for such action to be taken, and notified EPA of its 
failure to comply with the law. 


i am calling this obvious failing to EPA's attention 
once again. It has become clear, particularly in recent 
months, that EPA's failure to list lead is part of a sys- 
tematic violation of the Clean Air Act. Congress enacted 
section 108 for the purpose of putting the protection 
of public health on a timetable; section 108(a)(1) 
triggers the timetable of sections 108-110. But, since 
enactment, only one substance, nitrogen oxides, has 
been listed under section 108. In contrast, Administra- 
tion officials promised both the House and Senate Committees* 
that certain substances, including lead, would be treated 
as criteria pollutants. Moreover, EPA itself, in the 
months following enactment, had plans to list numerous 
substances in keeping with the mandatory duty of section 
108(a)(1). The policy of side-stepping the mandate of 
section 108(a)(1), apparently formulated and promoted 
by EPA's Office of Air Quality Planning and Standards, 


* Hearings on S, 3229, 3466, 3546 Kefore the Subcomm. on 
Air and Water Pollution of the Sen. Comm. on Public Works, 
Olst Cong., 2d Sess. 196 £3970) 5 Hearings on HR. 12934, 
14960, 15137, 15192, 15848, and 15847 Before the Suvcomn. 
cn Puolic Health & Welfare of the House Commerce Comn., 
Qist Conz, lst & 2d Sess's, 293 (1970); S.REP. No. 91-1196 
Qlist Cong., 2d Sess. 9 (1970). 
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. Russell Train, Ac: Ww trator q 255 Nad 
Environmental Preice sion Agency 


effectively suts tuat part of the legislation designed to pro- 
tect health from -°ry; pollutants on a timely basis. EPA's Air 
Quality Criteria navisory Committee has begun to balk at the 
farce of no air queiity eriteria being issued since the first 
days of the Act.* 


ft would be wicased to discuss this general problem, if you 
think it would be useful Put, I: do intend to f1 action in 
District Court on the lead aspect of the problem shortly since 
EPA's failure to iist Lead wil, in all likelihood ea 
tripling of lead in sasoline in New York on January 1, 1975. 
Accordingly, this loiter iz o2ing sent pursuant to HO C.F.R. 
§54. But, given cur previous actions, such notice is unnecessary 
Since notice has elveady been given and received of all matters 
required by §54,3. 


2 


Sincerely, 


f ae. 
< Oe eee | o, 


David Schoenbrod 


S/t 


* The followings is an excerpt from the June 27, 1974, meeting 


of the National Air Quality Criteria Advisory Committee, 
| 


Summary and *ollow-up Leport, p. 15: "The discussion of air 


quality criteria for iesd broadened into a more general ex- 
pression of concern resarding air quality criteria for pol- 
lutants other tnan the six for which they exist and regarding 
EPA's philorcphny with respect to additional air quality criteria 
and standarc:, There i:as reference to a listing of Reports on 
Pollutants, included in :wembers! folders, in which the Committee 
has been involved and it was noted that, with the exception of 
the Revised Chapter 5 ct the Air Quality Criteria for Sulfur 
Oxides which cam2 out in 1973, no criteria document has been 
issucd since 1°71, It was also noted that the reports on PPOM, 
Suspended Sultates, and Sulfuric Acid, Aerosols, Cadmium, 
Polychlorinsied Biphenyls, Manganese, and Vanadium on which the 
Committee has been consulted, have not yet been published and, 
insofur as wes known to the Committee, had not resulted in any 
control actions. Conerin was expressed about the purposes and 
the usefulness of these reports and about the Agency's apparent 
reluctance to insue or develop air quality criteria and an 
appirent pref-rence for new source performance standards." 
Attuched hercto is an excerpt from the same Committee meeting 
as to how this problem arfects the control of lead pollution. 
pp. 13-14, "Sumrary and Follow-up Report," 
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As already indicated, it was pointed out 47: ~~ en of 


“a 


TBEST COPY AVAILABLE # 


idurtacied as a 
basically local problem with the implication that tnoere 


airborne lead froin stationary sources should not . ua 


is no need 
for national ambient air quality criteria and Standards. 


It was pointed out that, as stated in the Introquction (o. 12) 
any One source or group of sources must be considered in relation 


> 


to the contribution tiade by other sources. 

It was pointed out that airborne lead is ubiquitous, that its 
presence in the ambient air results from numerous and diverse sources 
and that it appeared, therefore, to meet the requirements for issuance, 
at the appropriate time, of air quality criteria for the purpose of 
establishing national primary and secondary ambient air quality 
Standards. 

It was pointed out that air quality criteria and standards are 
needed as reference points for judging the adequacy of current emissions 
control technology. 

It was pointed out that the problem of lead from stationary sources 
Was one of existing rather than of new sources and that the EPA 
regulations, required under section ll)(d) of the Cleay Air Ret. as 
amended, which would establish a procedure for each State to contro} 
existing stationary sources of airborne lead had not yet been issued. 


It was pointed out that air quality criteria and standards would 
provice a basis for the relocation, away from residential areas, of 
certain stationary sources which apply current control technology 
but continue to produce undesirable overexposure of humans. 

There was agreement, in essence, with Recommendations No. 4 to 
& regarding needed studies and more and betier information. 

Tnere was great concern about the likelihood, indicated in 
response to questions, that there wil] be no further EPA furding 
of research on the health effects of airborne lead. Pointing to 
the controversial nature of the health -imolications of airborne 
lead and the recognized uncertainties and gaps of knowledge, a 
Majority of members present went on record wishing to express their 
concern to the Administrator and stressing the need for continuing 
desirable and effective research in this areca. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 


OFFICt OF THE 
ADMINISTRATOR 


Dear Mr. Schoenbrod: 


This is in response to your letter of October 2, 
1974, urging the Environmental Protection Agency to 
list lead as a criteria pollutant under Section 108 
(a) (1) of the Clean Air Act and ad€vising EPA of your 
intention to file a citizen suit under Section 304 (a) 
(2) of the Act, alleging that the Administrator has 
failed to perform a non-discretionary cuty by his 
decision not to list lead and to issue air quality 
criteria and national ambient air quality standards 
for this pollutant. 


I understand that vour suit was filed in Pederal 
District Court for the Southern District of New York 
on October 21, 1974. This action followed an order of 
the U.S. Coart of Appeals for the District cf Columbia 
Circuit dismissing your petition for review of EPA's 
regulations controlling lead additives in gasoline for 
Want Of Jurisdiction. NNRDC v. EPA. No. 74-1023 (p.c. 
Cir., September 11, 1974). The grounds of your suit 
under Section 304 of the Clean Air Act are substantially 
the same as the grounds for your 2arlier petition for 
review of CPA's regulations controlling lead additives 
in gasoline. Under these unusual circumstances, EPA 
will not object to your failure to provide sixty days 
notice of your intention to file a citizen suit as 
required by Sectior 304(b) (2). 


EPA's position on the legal issue you raise has 
been set forth before, and I have only summarized it in 
this reply. i would like to raapend in qreater detail 
to your criticism of EPA's choice of regulatory strat- 
egies for lead and other poliutants under the Clean Air 
Act. Perhaps an explanation of the considerations we 
take into account in developing regulatory proarams 
will promote better understanding of our policies. 


A. Action to List Lead Under Section 108 Is Discretionary. 


As you know, it is EPA's judgment that the decision 
whether to list lead as a criteria pollutant under 
Section 108 of the Clean Air Act is. discretionary with 
the Administrator. (39 €.8...33734, 33740,. December 6, 
1973.) Section 108(a)(1) of the Act states that the 
Administrator shall, within 30 days after the date of 
enactment of the Clean Air Amendments of 1970, publish, 
and from time to time revise, a list which includes 
each air pollutant -- 


(A) which in his judgment has an adverse 
effect on public health and welfare; 


(B) the presence of which in the ambient air 
results from numerous or diverse mobile 
or stationary sources; and 


for which air quality criteria had not 
been issued before the date of enactment 
of the Clean Air Act Amendments of 1970, 
but for which he. plans to issue air 


uality criteria under this section. 
Emphasis added. ] 


in our opinion, conditioning the listing of pollutants 
under Section 108 upon the Administrator's judgment as 
to health effects and his "plans" to issue criteria 
falls far short of a mandate to list any particular 
pollutant. 


The reference to lead and other pollutants as 
candidates for the issuance of criteria in the Report 
of the Senate Public Works Committee, upon which you 
rely, has never been regarded by EPA or by the Committee 
as a legal requirement to list lead or any other sub- 
Stance as a criteria pollutant. Officials of the 
Department of Health, Education, and Welfare, EPA's 
predecessor in regulation of air pollution, informed 
the Committee considering amendments to the Clean Air 
Act that current planning called for the issuance of 
criteria for twenty-three different pollutants. Under 
the circumstances, it is not surprising that HEW's 
planning contemplated criteria for practically every 
known pollutant. The issuance of criteria was the 
principal basis for any requlatorv action under existing 
legislation, a condition which was changed by Congress 
in amending the Clean Air Act. 


— 
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The Amendments to the Clean Air Act ultimately 
enacted in 1970, provided a variety of new tools for the 
abatement of pollution, such as the authority to set 
Federal standards for motor vehicle fuels. We believe 
the Agency has broad discretion in selecting the most 
effective strategies authorized by the different provisions 
of the Act. In addition, the Congressional Committees 
overseeing EPA's activities have not criticized EPA's 
choice of criteria pollutants, much less protested that 
the listing of certain substances is mandatory. Under 
these circumstances, EPA adheres to its consistent inter- 
pretation that Section 108 does not impose a non-discre- 
tionary duty to list lead or any other substance as a 
criteria pollutant. 


B. Reasons for the Decision to Regulate Automotive Lead 
Emissions Under Section 211 of the Act. 


In 1971, EPA was required to take steps to assure 
the general availability of unleaded gasoline for use in 
catalyst-eyuipped vehicles expected to be marketed in 
1974. Many auto manufacturers have chosen catalyst 
emission control systems to meet the auto emission 
Standards, and catalysts are deactivated by leaded 
gasoline. Since the general availability of unleaded 
gasoline meeting national standards was to be required 
py regulation, the question EPA addressea was how to go 
about reducing lead levels in leaded gasoline to reduce 
total automotive lead emissions to a level that would 
protect health, considering the reductions that would 
also be occurring due to the phase-in of unleaded fuel. 
The alternatives considered were to establish national 
fuel standards for leaded gasoline under Section 211 or 
to set an ambient air quality standard for lead that 
would require the States to regulate lead in gasoline 
to whatever extent was necessary to make up the difference 
between the ambient standard for lead and the levels that 
would be reached solely by the Federal requlations phasing 
in unleaded gasoline. 


The listing of lead as a criteria pollutant under 
Section 108 of the Clean Air Act triggers the issuance 
of air quality criteria and a national ambient air 
quality standard under Section 109, to be implemented hy 
the States under Section 110 of the Act. The air quality 
standards themselves -- for example, the sulfur or carbon 
monoxide standards -- are established by determining the 
level of the pollutant in the air that corresponds to 
evidence of adverse health effects (a dose-response 
relationship) and then reducing that level to the degree 
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necessary to provide a margin of safety... The result is 

a numerical standard considered sufficient to protect 
public health. The States are required by Section 110 

to control emissions of pollutants subject to the national 
ambient air quality standards to the extent necessary to 
assure compliance with the standards in all areas of the 
State. Therefore, State controls can be expected to vary 
in accordance with the severity of the particular pollu- 
tion problem in the State. 


The Act establishes specific timetables for the 
attainment ot the primary ambient standards to protect 
public health. In addition, the cost and present tech- 
nological feasibility of meeting ambient standards 
necessary to protect health are not to be taken into 
account in setting the standards. Thus, the issuance 
of a national ambient air quality standard requires 
definition of a numerical standard which the States 
must implement on a specific timetable, without taking 
into account cost and technical feasibility. 


As we explained in Respondent's Brief at 15-16, 
NRDC v. EPA, supra, the decision to regulate automotive 
lead emissions under Section 211 of the Act was made on 
the grounds that (a) uniform Federal standards would 
make industry compliance simpler than a proliferation 
of differing State standards, (b) Federal enforcement 
directed at the comparatively small number of refiners 
rather than State enforcement at the distributor-retailer 
level would be more efficient and effective, and (c) the 
States were hard pressed to implement the six ambient 
air quality standards already promulgated and should not 
be required to undertake another enforcement task when 
equally effective alternatives were available. 


Two factors did not enter into the decision to act 
under Section 211: the feasibility of setting an ambient 
standard for lead and the existence of statutory time- 
tables for action under Section 108-110. The Agency did 
not realize then that it would be difficult, if not 
impossible, to establish a defensible numerical value 
for an ambient air quality standard for lead; and there 
was, at the outset, no substantial difference betwecn 
the projected timetable for achieving reductions in 
lead emissions under Section 110 and 211. Both of these 
conditions changed. The original scientific basis for 
a specific ambient air quality goal was subsequcntly 
discredited, and the final attainment date of the 
complete lead reduction program was delayed by two years 
due to the time required to reevaluate the evidence on 
the health effects of lead. 
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Cc. Present Feasibility of Establishing a National 
Ambient Air Quality Standard for Lead. 


When the Federal lead regulations controlling lead 
in leaded gasoline to protect health were proposed in 
February, 1972, EPA believed that the attainment of 
ambient lead levels of 2 micrograms per cubic meter of 
air (2 ug/m”’) should be the goal of the lead reduction 
program. This number would have been proposed as the 
national ambient air quality standard, had EPA opted for 
that strategy. The lead regulations proposed and promul- 
gated require a 60-65% reduction in lead in gasoline and 
will achieve that goal, but the 2 microgram level is no 
longer considered to be a meaningful measure of the risk 
of adverse health effects from lead emissions. 


The 2 microgram goal was based on the Goldsmith- 
Hexter equation, developed in California, which attempted 
to relate lead concentrations in the blood of various 
groups of men with different atmospheric lead expwsures. 
EPA concluded from this analysis that elevated blood 
lead levels and excess body burdens were associated with 
airborne lead levels exceeding 2 ug/m~ as a quarterly 
average. 


In the course of the comments, considerable doubt 
Was cast en tha validity of this equation in estabiisni 
a dose-response relationship as a basis for a 2 micro- 
gram goal for reduction in lead emissions. The evidence 
needed to correlate airborne lead levels with human 
blood levels indicating excessive exposure and to es* ib- 
lish a dose-response for airbecrne lead and adverse 
nealth effects was found to be lacking because other 
sources of human lead exposure tend to mask the effects 
of human exposure to airborne lead. The primary source 
of lead exposure for most persons is the diet; some lead 
occurs naturally in food and water. And for the major 
target of EPA's lead control program, urban children, 
ingestion of lead from lead-contaminated dustfall and 
leaded paint in their environments is another important 
source of exposure to lead. 


ng 


Because of these other sources, it has not yet 
been possible to quantify the contributicn of airborne 
lead and dustfall lead derived from the air to high 
blood lead levels in adults and children. For these 
reasons, I concluded that “it was difficult, if not 
impossible, to establish a precise level of airborne 
lead as an acceptable basis for a control strategy.” 
39 F.R. 33734 (December 6, 1973). Such a precise level 
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need not be identified to conclude that lead emissions 
from motor vehicles constitute an endangerment of health 
under Section 211 of the Act, but the identification of 
such a level is necessary to issue a national ambient 
air quality standard for lead. 


Notwithstanding the gaps in the information needed 
to establish an ambient standard, I am convinced that 
lead emissions present a Significant risk to urban 
populations and that the risk must be reduced to the 
extent feasible. EPA's lead regulations for gasoline 
are the result of that assessment, and we believe that 
Section 211 provides a firm basis for taking reasonable 
steps in the face of an unquantified and perhaps 
unquantifiable endangerment to health. The Agercy is 
also committed to considering whether further controls 
on lead in gasoline are warranted as new information 
develops. See 39 F.R. 33734, 33740, 


D. EPA Policy and Procedures in Selection of Pollution 


Control Strategies. 


Congress has given EPA a variety of tools for control 
of air pollution. In addition to the authority to set 
national ambient air quality standards under Section 110, 
the Clean Air Act provides authority to establish emis- 
sion standards for new sources (8 i111), Razardous 
pollutants (§ 112), new motor vehicles (§ 202), motor 
vehicle fuels and fuel additives (§ 211), and aircraft 
(§ 231). The choice of the optimum control strategy 
for a pollutant is one of the most important regulatory 
decisions we make. 


The procedure followed by EPA staff in identifying 
the most appropriate control strategy 1S called 4 
Preferred Standards Path Analysis. Factors to be taken 
into account include the nature and Severity of the 
health effects of the pollutant; the type and dispersion 
of the emissions of the pollutant and its sources; the 
extent to which the sources are controlled by existing 
regulations at the weqeral, State, or local level; and 
the choice of legal authority and enforcement mechanisms 
@vailable under different provisions of the Act. With 
the results of this analysis, we decide what strategy 
should be adopted. 
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In developin~ a regulatory strategy for lead from 
stationary sour. -s of lead, for example, EPA has 
reviewed the health effects of lead emissions from 
stationary sources such as smelters, the adequacy of 
the data to support an ambient standard, whether lead 
emissions from these sources tend to be localized or 
widely dispersed and the extent to which lead partic- 
ulate emissions are controlled by existing particulate 
control or sulfur oxide control techniques which 
require the removal of particulates as part of the 
process of sulfur control. By this process, EPA is 
identifying sources of lead emissions not adequately 
controlled by existing or proposed standards and is 
proceeding to establish lead standards for those 
classes of stationary sources. 


EPA's approach to the analysis of control 
strategies under the Clean Air Act was reviewed by 
Dr. B. J. Steigerwald, Director of the Office of Air 
Quality Planning and Standards, at the September 12, 
1974, meeting of the National Air Quality Criteria 
Advisory Committee. I am sure that Dr. Steiaerwald 


and other EPA officials with responsibility for 
recommending regulatory programs for lead and other 
pollutants would be glad to discuss our policies 
with you at any time. 


In summary, we recognize that NRDC believes that 
EPA's lead regulations for gasoline are not suffi- 
ciently stringent and believes that the establishment 
of a national ambient air quality standard for lead 
wovld cure what you view as deficiencies in EPA's 
lead control program. We remain convinced, however, 
that the lead control strategy being implemented by 
the Agency is most firmly based on other sources of 
authority in the Clean Air Act and that this strategy 
affords the most effective means of achieving the 
reduction in lead emissions we both desire. 


The remedy NRDC seeks ~-- a determination that EPA 
must choose ambient standards as a control strategy 
for lead and many other pollutants mentioned in the 
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legislative history -- would severely impede EPA's 

efforts to establish sound public health priorities 
and to develop regulatory programs best tailored 

to the pollutant sought to be controlled. We are, 

therefore, unable to concur in your interpretation 

of our authority under the Act. 


Sincerely yours, 


Russell E. Train 


David Schoenbrod, Esq. 

Natural Resources Defense Council 
15 West 44th Street 

New York, N.Y. 10036 
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ABSTRACT 


Idaho's Silver Valley Region Consists of a narrow valley approximately 


two miles wide and 30 miles long. The valley has been the center of extensive 
mining and. related operations for over 100 years. Presently, there are 14 
active mines in this area, as well as a large lead/zinc smelting complex 

that has been in existence for over 50 years. 

Since mid-1970, the Department of Health and Welfare has been monitoring 
the levels of lead in the ambient air in the vicinity of Kellogg, Idaho. In 
1973, the levels of lead began to increase. Although no specific numerical 
air quality standards exist for lead and no health problems attributable to 
the lead concentrations had been reported, the Department concluded that a 
special study of the situation was warranted. Shortly after a limited environ- 
mental study was initiated by the Department, in early 1974, two cases of 
lead absorption in children from Kellogg was reported. In response, the 
environmental survey was intensified and carried out in conjunction with a 


comprehensive study of human lead absorption. 
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Following the investigation of two cases of lead absorption in children, 


i] : 
the Idaho Department of Health and Welfare determined that the planned study 


should be revised and expanded. At that time, the Department had only limited 
information available concerning environmental contamination in the area. 
Three hi-volume air particulate samplers had been Operating in the Kellogg 
area since 1971. These samples had been analyzed for lead content. Ap- 
proximately 30 soil and vegetation samples had been collected and analyzed 
for lead through 1973. An examination of the existing literature was found 
to be largely inconclusive. It was not clear at what levels ambient air 
concentrations or lead levels in the soil or dust became hazardous. However, 
in several instances, concentrations much jower than those suggested in 
Kellogg were cited as being potentially hazardous. 

A National Academy of Sciences publication4 refers to the swallowing 
of lead-contaminated dusts (as low as 1500 ppm) as possibiy accounting, in 
a large part, for the higher mean blood lead content in urban children. The 
Environmental Protection Agency3 Suggests in its position paper on the health 
effects of airborne lead that street dusts with mean concentrations of 4000- 
3000 ppm could be significant contributors to excess lead absorption. Vostol, 
et.al.© in reference to Needleman and Scanlon? alludes to the theory that 
unintentional ingestion of household dusts with concentrations of 1000-2000 
ppm can exceed the daily permissable intake of lead in children. EPA in 
reference to Baltrap! cite lead contamination in dirt as having one half the 
potential hazard that lead in paint has in this country. 

Airborne lead levels in urban Los Angeles have long been source of 
serious concern. The National Academy of Sciences4 cites a yearly average 


Of 2.5 ug/m3 and a monthly averages as low as 6.4 ug/m3 as warranting concern. 
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Carnow2, et al, referred to lead levels of less than 5 ug/m3 as contributing 


Significantly to excess lead absorption near a smelter in £1 Paso, Texas. 
The Environmental Protection Agency3 believes that concentrations even less 
than 2 ug/m3 can effect blood lead levels. 

Soil and dust samples obtained from the Kellogg area in early 1974 
had lead values ranging from 5000-180,000 ppm. Monthly average lead concen- 
trations inthe ambient air were consistently over 10 ug/m3, Monthly averages 
in Smelterville had been greater than 30 ug/m3 at a distance of nearly one 
mile from the smelter. 

Moreover, the ambient air quality in relation to lead had been steadily 
deteriorating since the beginning of records in 1971. A regular increase 
in ambient air lead levels had been evident. This increase can be seen in 
Figure 1 (lower plot). The upper plot in Figure 1 represents readings ob- 
tained for total suspended particulate. As the ambient lead and pi ~culate 
concentrations do not increase proportionately, an increase in percent lead 
in the particulate matter has been evident. This trend is shown in Figure 2. 

Because these are levels of concern and because the situation seemed to 
be deteriorating, it was imperative that the sources of this contamination 
be identified and quantified as quickly as possible. These observed per- 
centages of lead in the particulate matter are much higher than any observed 
in the soil thus far. This would Suggest that the bulk of the lead in the 
ambient air originates from sources of high lead concentration. Those 
sources would be concentrating and smelting activities. 

Although most of the literature deals with lead contamination from 
automotive or paint sources and the propriety of extrapolating, such data 
to lead contamination from smelting and mining activities is unclear. as 
was easily concluded that the potential for an extreme health hazard existed 


_in the Kellogg area and a comprehensive and extensive study was initiated. 
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DESIGN OF STUDY 


Among the many necessary determinations to be made int this Study were: 
1) the extent of heavy metal contamination through both the elements of the 
environment and the entire mining district, 2) the identification and assess- 
ment of the inagnitude and impact of both active and inactive sources of 
contamination, 3) the mechanisms by witich humans acquire abnormal levels of 
heavy metals intoxication, 4) the specific toxicity and mobility of the con- 
taminants in the various environs, and, 5) the means by which the environment 
could be modified to eliminate the hazards. 

So that these determinations could be made as quickly and as compre- 
hensively as possible with what resources were available, an ordered and 
organized study plan was developed. It was decided to collect and analyze 
data in three separate phases. Each phase was to have its own objective and 
mode of study and yet be easily integrated into the overall study. The three 
phases are outiined below. 

PHASE I 

The purpose of Phase I was to cu'liect general, but compreherisive, environ- 
mental data as quickly as was possible. The objective of collecting and 
analyzing this data was to identify the extent of contamination through the 
entire valley and, as possible, the sources of contamination. This information 
would then be used to confirm the extent and level of contamination and aid 
in defining priority study areas in later phases. 

PHASE II 

This phase was designed as an iitenseive study of the elemenis of the 
environment throughout the valley. The purpose was to identify the intensity 
and range of contamination and to obtain a quantitative estimate o*% the con- 


tributing sources. Also, specific information on the chemical and physical 
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properties of the pollutanc was sought in order to determine its mobility, 


transport mechanisms, particle size, solubility, toxicity and potential 


environmental impact. This study was also designed to provide a compre- 


hensive and accessable data base for future environmental and health related 
studies that would address the valiey and possible environmental measures 
that would improve the situation. 
PHASE III 

This phase was designed as a specific survey of home environments in 
conjunction with a blood lead survey of children in the valley. The primary 
purpose was to correlate blood lead levels with medical histories as well as 
housing parameters and lead contamination in the immediate environment of the 
children. It is hoped that the information gathered in this phase will identify 
those factors in the immediate environment that contribute to excess lead 


absorption. 
METHODS 


PHASE I 

Historically, ambient ai: concentrations for the three monitors in 
Kellogg and Smelterville were well above the level of concern. It was 
necessary to expand the sampling network throughout the valley so that the 
Scope and extent of elevated ambient air concentrations could be determined. 
Twenty-four hour samples were collectea every other day at each of nine 
samplirg stations in order that reasonably accurate monthly averages and 
variations could be calculated. The stations are listed in Table I. The 
three previously existing monitors are indicated byastar. The additional 


stations were installed in late April end early May of 1974, 
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TABLE I 


DISTANCE DIRECTION 
STATION NAME LOCATION FROM SMELTER FROM SMELTER & 
Se ee ne reg ee ES 


Cataldo Commercial Building, Cataldo 
Pinehurst Elementary School, Pinehurst 
*Smelterville City Hall, Smelterville 

Silver King Silver King School, Smeltervilie 
*Kellogg Medical Center Kellogg Doctors Clinic, Kellogg 
*Kellogg City Hall, Kellogg 

Osburn Radio Station, Osburn 

Wallace Post Office, Wallace mi. East 
Mullan Elementary School, Mullan mi. East 


Seer cammnnamauimee aracmcine cream ee 


mi. West 
mi. West 
mi. West 
mi. West 
mi. East 
mi. East 
mi. East 


wom 
ee 
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During the first ten days of June the Phase I soil and vegetation samples 
for this phase were collected from general sites (schoolyards, parks, graveyards, 
etc.) within each of the population centers in the valley. The sites were 
selected on the basis of reasonably homogeneous vegetation and land use. A 
record was made of the location, date, present land use, distance and direction 
to the nearest road, percent vegetation cover and the type of vegetation. From 
each site three soil samples and two samples of each type of vegetation were 
taken. 

The soil samples were collected by visually dividing the site into five 
equal areas. Within each area, one randomly selected shovel full of the top 
3/4 inch of soil was taken. Vegetation and organic material was removed as 
necessary. All soil was placed in a bucket and thoroughly mixed. This com- 
posite was then passed through a 1.7mm mesh screen to remove the large particles 
and organic matter. The screened material was once again thoroughly mixed. 

From this composite three smaller samples were selected at random for analyses. 

Vegetations for Phase I were collected at, or near, the point that each 
Soil sample was collected. Each sub-sample was obtained by cutting off the 
vegetation within two inches c* the ground. Care was taken never to mix species 


' in any samples and a grass sample was always obtained where possible. Each 
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sub-sample was placed in the same plastic bag. Care was taken not to disturb 
any particulate matter on the vegetation. When all five sub-samples were in 
the bag, the material was mixed and two samples were witHdrawn for analysis. 
Leaf samples were taken by sampling leaves from several branches on a tree. 
Leaves were cut at the base of the petiole and placed in bags, mixed, and split. 
One of each pair of vegetation samples was washed before analysis. The other 
was not washed. 
PHASE II 

Phase II is the intensive environmental survey of the Silver Valley. A 
sampling grid was designed using the main stack of the smelter as a focal 
point and constructing equi-distant arcs drawn at logarithmic distances from 
the stack. Four sample sites were located on each arc where it intersected 


the river. Two sample sites were selected on the valley floor, one on each 


side of the river. The other sites were located on the arc at an elevation 


75 feet above the river, one on each side of the valley. Seven samples were 
collected at each sampling site: grass, all other vegetation, litter (organic 
matter currently being incorporated into the soil), soil at a depth of 0-3", 
S07] 4-135", soil 14-3", and soil 3-6". Phase I] is designed to show the 
amount of lead that has been deposited as a result of fallout versus that which 
is found on the valley floor which is also influenced by mining activity or 
flood deposition. It is hoped that some indications of the mobility and 
residence time of lead in the environment can be obtained from this information. 
Approximately 20 variables have been recorded for each sampling site and 
will be used in the analysis of Phase II data. Some of these variables are 
as follows: distance and direction from smelter, distance and direction from 
river, elevation above river, type of topography, aspect of hillside sites, 


soil type, amount of visible erosion, percent of vegetation cover, slope of 


oes 
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hillside sites, vegetation type present, present land use, distance and direction 
from nearest road. 

Chemical and physical data on the air pollutant dane ee collected in 
this phase. Particle size distribution in the ambient air was obtained using 
both cascade impactors and Anderson Head impactor units. Percent lead oxides 
in particulate matter were obtained using an acetate leaching process. Through 
contracts initiated on behalf of the Department by the Environmental Protection 
Agency, an extensive network of hi-volume monitors and cascade impactors is 
currently in operation in the valley. This special ninety day study is to 
provide very specific and detailed information on air contamination in the 
immediate Kellogg-Smelterville area. 

PHASE III 

For the purposes of this phase of the study, seven general areas were 
Set up «, .rtiy on the basis of Phase I results) to more conveniently group che 
samples tnat were taken with respect to anticipated lead levels. Area | 
consisted of all homes within one mile of the smelter, Area II - 40% of the 
homes within 1-24 miles from the smelter, Area III - 33% of the homes within 
24-6 miles from the smelter, Area IV - 33% of the homes within 6-15 miles, 

Area V - 33% of the homes within 15-20 miles, and Areas VI and VII (100% of 


the homes) were control areas. These areas and the percentage of homes to be 


surveyed in each area were determined necessary to insure statistical signifi- 


cance. 
In each area, a team consisting of one pediatrician, one public health nurse, 
and two environmentalists went door to door on the basis pre-determined by the 
statisticians. For example, in Area III where 33% of the homes were to be 
Surveyed, the team would begin at one home on a particular street and then skip 


the next two homes stopping again at the third home. This pattern would be 


Be 
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followed throughout Area III. If there were no children at a particular 
house, or if the parents did not consent to having their children's blood 
‘ 


drawn, the team would record this and move on to the next pre-determined 


house; in this case the third house down the street. If no one was home at 


a particular house, the address would be recorded and the team would return 


at a later time. If there were children at a pre-designated house, then the 
nurse and pediatrician would obtain written parental permission, a blood 
sample from each child between 1 and 9 years old, and a medical history. 

The environmentalists sampled soil, vegetation, dust and paint at each 
home where a blood sample was obtained. Inside house dust was gathered from 
a vacuum cleaner in the home if that vacuum cleaner was only used to clean 
the inside of that home. If a vacuum cleaner was not available, the environ- 
mentalist used a modified hi-volume stack sampler to gather house dust on 
a pre-weighed filter. In some cases where an outside porch was present, an 
outside dust sample would also be gathered with the use of the hi-volume 
stack sampler. Soil and vegetation were sampled in the same manner as Phase I. 
If there were two distinctly different areas of the yard or if there was a 
play box, separate samples were gathered from each area. If a garden was 
present, samples of lettuce, beets and carrots were obtained. Chips of paint 
were taken from both inside and outside of the home. Tap water samples were 
obtained from several of the homes at a later date. 

The dust, soil, water and vegetation are being analyzed for Pb, as well 
as Zn, Cd, As, Hg, and other heavy metals. The pH of the soil is also being 
determined and the vegetation is being'analyzed as washed and unwashed. Only 


Pb =s being analyzed in the paint samples. 


. DISCUSSION OF RESULTS 
t the time of this report, only results from Phase I are available. A 


portion of Phase JII results are complete but no atvempt at analysis will be 


made until all the information is available. Phase IT samples were assigned 
a lower laboratory priority than those in Phase III. oe reason, and 
because the complexity of Phase II requires machine analysis, results from 
this phase will not be available. 

The purpose of Phase I was to find where lead was present in tne general 
environment and what possible sources of lead contamination have contributed, 
or continue to contribute, to the problem. It must be remembered that in 
this phase, the specific home environment is not addressed, but the study 
was designed to cbserve the general environment, (air, water, soil and vegeta- 


tion). The results for each element of the environment follow. 


AIR 


The sources of air contamination by lead identified thus far in the 


valley are as follows: 
TABLE II 


SUSPECTED SOURCE CONCENTRATION EFFECT 
OF Pb AREA 


Area Sources 100 ug/m3 ~10% ft. roads 
Automobiles in exhaust 


Soil & dust Q-2% 2 oo valley 
Ore & concentrate 5-60% ~10¢ Tt. railroads 
transportation ? 
Point Sources 


Bunker Hill Smelter 50-70% ~20-100T/mo Entire valley 
Blast Furnace & Main 
Stack ee 
Bunker Hill Fugitive 20-70% ~10-20T/mo ~10 miles 
Sources 


Milling Operations 5-15% ? - | mile 


Currently the Department, through the services of EPA contractors, is 


having an intensive study of boil point and fugitive emissions done. This 
Study should quantify all sources avid provide more accurate information for 


the above table. 
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A* present, three months of ambient air data have been obtained from. 


the 9 hi-volume sampler network. Analysis of each of these months. shows the 


Same general pattern. Levels decrease regularly with distance from the 
reference point. If the source of an airborne contaminant is a point source 
or a confined area source in relation to the dimensions of the sampling 
network, then the dilution pattern should be logarithmic with respect to 
that source. In other words, a plot of concentrations versus the logarithm 
of distance from the virtual source should be linear. This criteria is 
fulfilled for these particular months as can be observed in Figures 3, 4 
and 5. On this basis, it would seem that the primary source of airborne 

‘contamination during these particular months originated in the area of the 
Bunker Hill Complex. 
SOILS 

Significant and abnormal levels of lead were found throughout the 

valle;. Levels of lead higher than those found in the existing literature 
are consistently observed in the Kellogg-Smelterville area. Several of the 
Samples were screened for other heavy metals (zinc, cadmium, mercury and 
antimony), see Table III. It is suspected that the cadmium levels observed 
may constitute a human health hazard in some areas. Antimony and zinc are 
present in significant amounts in many areas; however, the health effects 
of the environmental contamination of these metals is not known. A local 
veterinarian has cited many animal deaths in the area as caused by antimony 
and cadmium, as well as lead poisoning. Because of the immediacy of the 

. problem, attention was focused on lead and all analyses refer to lead levels. 
In comparison to published information, the lead levels in the communities of 


Kellogg and Smeltervitle are as high, or higher, than any recorded-elsewhere. 
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Several sources of soil contamination of Significant magnitude were 


identified throughout the valley. They include deposition of air and water- 


‘ 
borne contaminants and the physical incorporation of solid dumped contaminants. 


A listing of possible sources follows: 
Air Born Sources 
-dust blowing from other areas 
-deposition of particulate matter 
Water Born Sources 
-deposition from oolluted waters 
-deposition of flood residue 
~transport by surface runoff 
Contamination By Solids 
-mine tailings disposal 
-jig tailings disposal 
-low grade ore disposal 
-ore and concentrate spills 
~tracking of material by transportation vehicles 
Because of this variety of sources, the level of observed lead con- 
centrations in the soils of the valley is somewhat erratic. There are several 
small isolated areas throughout the valley that are observed as having high 
levels. Usually those high levels can be attributed to one or more of the 
above. Areas around old and present mills have high concentrations. Tailings 
disposal sites are high in lead and other metals. Flood plain sites show 
increased lead levels. Several other examples are common. 
However, it is obvious that high levels are continually observed in 
the Kellogg-Smelterville area. These concentrations seem to be centered at 
the Bunker Hill Complex. This is aot surprising as this area is the focal 
point of the lead industry in the valley. Certainly some of this soil con- 
tamination is a result of discharges and effluents from the smelter complex. 
Others are a result of ores and concentrates moving toward. the smelter. 


Disposal of tailings and the use of mine wastes for fill, etc., contributes 
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to this concentration. Essentially this area is, and has been, for over 


80 years, the center of a large, active, and everchanging industry. The 


: : : ; : 4 : 
lead contamination in the soil of this area represents these many years o< 


activity. 
It should be remembered that Phase I was an intensive study designed 
to determine what degree of contami’ ation is present throughout the valley. 
The values shown in Table I were not taken in conjunction with the blood 
survey and thus cannot be directly or indirectly related to health problems. 
The results. of Phase I soil samples are shown in Figure 6. The results 
nave been averaged for each town and one standard deviation is plotted. 
It can be seen that the same gereral pattern exists as is shown with the 
ambient air samples with higher concentrations around the smelter complex 
and decreasing concentrations with distance from the smelter. 
VEGETATION 
The lead levels observed in vegetation are 1 product of both physiological 
uptake from contaminated soils and the absorption and deposition of particulate 
matter from the atmosphere. We would, therefore, expect that the vegetation 
would reflect the trends observed in the soil and air. Figure 7 reflects the validit 
of this suspicion. Vegetation lead levels also show a distinct relationship 
with distance from the reference point. Because these are all samples of 
grasses, washed and unwashed vegetation are grouped in this figure. There 
is no clear relationship between washed and unwashed grasses except in areas 
where the airborne particulate matter is heavy with lead.. It is suspected 
that because of the relatively low exposure of surface area in grasses, the 
variance among individual grass samples is much greater than the difference 


observed between washed and unwashed samples. 
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SUMMARY OF PHASE I 

Generally, it is apparent that the center of abnormal lead concentra- 
tions in the valley is the Bunker Hill Complex. Other small "hot spots" 
exist, notably around old mining and milling areas and the flood plains of 
creeks that service the same. Leaching and wind blown dusts from these 
areas still constitute an active source. Concentrate is still spilled by 
trains moving up and down the valley. However, in both magnitude and source 
strength, the largest and certainly what is expected to be the most significant 
active source of contamination is air-born emissions from the Bunker Hill 
Complex. Nevertheless, it must be recognized that the relative public health 


significance of current emissions from the Bunker Hill Complex and the lead 


deposited ir the environment during past years and via other mechanisms 


has not yet been established. 
SUMMARY OF PHASE III RESULTS 

Tables IV and V contain a summary of all samples that have been 
analyzed to date. As can be seen, the blood lead levels fol’ow the same 
general pattern as the air, soil and vegetation samples of Phase I (see 
Figure 8). The lead concentrations found in Areas I and II-are significantly 
high to warrant concern. However, a cursory examination of the data shows 
no obvious correlation between levels of environmental lead and levels of 
blood lead in children on an individual basis. This is to be expected, 
howeve.’, since nearly all of the blood lead levels reported for Area I and 
II are high and the range of values is not great. Therefore, the possibility 
of correlation of blood lead data in Areas I and II is limited. A more com- 
prehensive examination of Area I and II data may show subtle correlations. 


Later analysis of all samples from all geographic areas (which include a 
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greater range of blood lead levels) may show obvious correlations and 


develop a cause-effect relationship. It is obvious from the data thus 


far presented that a combination of two or more environmental factors may 


be infiuencing the blood lead levels in children. 
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POSTSCRIP 


A great deal of information has been collected since May of is 
year. Many samples have been collected and processed. Many hours of study, 
investigation, and Preparation have been invested. Both the staff and 
facilities of the Idaho Department of Health and Welfare have been taxed 
to accomplish the wealth of information acquired. Since the blood lead 
levels were made public, many agencies have either offered their assistance 
or initiated studies of their own. Information that has been presented 
in this paper and information made public thus far represents only 
limited and incomplete analyses. This has been only a first installment. 
As more data is processed and analyzed, more information will be released 
in other forums. 

It is only proper that the analyses performed on the data and con- 
clusions drawn from those analyses be accomplished with the same care and 


the same quality of work as that employed in the collection of that data. 


Unfortunately, this requires some time. However, for the good of all con- 


cerned, it is best to come to the proper conclusions by comprehensive 


examination than it is to err prematurely. 
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Sample # 


Type 


Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Veg 

Veg 

Soil 
Soil 
Soil 
Veg 

Veg 

Veg 

Veg 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
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SUPPL.tiENTARY HEAVY METAL SCREEN ~ PHASE I (ppm) 


Cadmium Arsenic Mercury Zinc Antimouy 
Cd As i Zn Sb. 
6 42u1 48.1 


10 “<1.5 
9 <— 1.5 


(washed) 
(unwaghed) 


(washed) 
(unwashed) 
(unwashed) 
(washed) 
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TABLE IV 


AREA I -- Smelterville 


AVERAGE RANGE 
a 
Soil 6,700 pom = 26,700 pom 
Vegetation (grass) 1,200 ppm - 2,200 pon 


House dust 12,000 ppm 38,900 por 
Inside paint - 179,000 


Outside paint - 353,000 ppm 


wa. ee 


AREA II -- Kellogg ~ Pinehurst 


AVERAGE RANGE 
PAE a OE 
Soil 3,750 pan 300 - 18,400 ppm 
Vegetation 
House dust 8,700 ppm 2,000 - 49,800 ppm 
Inside paint 4 - 

Outside paint 


Munna eee 
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TABLE V 


MICROGRAMS LEAD 
100 ml/blood NUMBER OF BLOOD SAMPLES 


Over 80 
40-79 

0-39 

TOTAL TESTED 


AREA I -- Smelterville 


Over 80 
40-79 
0-39 
Total 


Kellogg - Pinehurst 


Over 80 
40-79 
0-39 
TOTAL 


Over 80 
40-79 
0-39 
TOTAL 


Osburn 


Over 80 
40-79 
0-39 
TOTAL 


AREA V -- Mullan 


Over 80. 
40-79 
0-39 
TOTAL 


AREA VI -- Spirit Lake 


Over 80 
40-79 
0-39 
TOTAL 


AREA VII -- Pinehurst 


Over 80 
40-79 
0-39 
TOTAL 
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FIGURE 3 
JUNE 1974 
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JULY 1974 
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FIGURE 5 
AUGUST 1974 
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FIGURE 7 
PHASE I VEGETATION 
SUMMARY 
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FIGURE 8 
BLOOD LEAD SUMMARY 
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a Wee UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WZ r Research Triangle Park, North Carolina 27714 
Me pao National Air Quality Criteria Advisory Conmittee 
: of the Science Advisory Board 


November 21, 1974 


Mr. Russell E, Train 
Administrator 
Environmental Protection Agency - 
Washington, D. C. 20460 


Dear Mr. Train: 


under its charter 
regarding air quality criteria for 
bring the following to your special attention, 


At several recent meetings, the Committe 
the problem of airborne lead. The Commi tiee 
determination a i on the public health 
] i S and the Committee 
ch findings on the 
e of the regulatory 


The Committee is not Satisfied that the public health and welfare 
can be adequately protected From any known or anticipated adverse 
effects associated with the presence of lead in the ambient air without 
the development of ambient air quality criteria and ambient air quality 
Standards, At its most recent meeting on November 14, 1974, the Committee 
expressed this concern by adopting a motion recommending, for your 
consideration, that lead be listed as a pollutant, under section 108 of 
the Clean Air Act, as amended, for which you plan to issue air quality 


criteria-for the Purpose of establishing national ambient air quality 
Standards, 


I would welcome an early Opportunity, for me and soine of my colleagues 
on the Comnittee, of presenting to you and other appropriate officials 
the reasons for the Committee's concern, 


Sincerely yours, 


Mind ieag Le 


laagen-Swit 
hairman 


Exh bt 8 
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Deputy Adininistrator 
Regional Administrators 
Assistant Administrator for Research and Development 
Assistant Administrator for Air and ‘iaste Management 
Assistant Administrator for Water and Hazardous Materials 
Assistant Administrator for Enforcement and General Counse¥ 
Director, Office of Toxic Substances 
Dr. Mrak 

- Bath 

. Wiser 

. Buckley 

. Steigerwald 

- Goodwin 

- Padgett 

- Finklea 
Dr. Hueter 
EPA Committee Management Officer 
Members, NAQCAC 
Executive Secretary, NAQCAC 


BOARD OF TRUSTEES 
Stephen P. Duggan 
Chairman 
James Marshall 
Vice Chairman 
Dr. George M. Woodwell 
Vice Chairman 
Dr. Dean E. Abrahamson 
Mrs. Louis Auchincloss 
Boris I. Bittker 
Frederick A. Collins, Jr. 
Dr. Rene J. Lubos 
Janes B. Frankel 
Robert W. Gilmore 
Lady Jackson, D.B.E, 
Hamilton Kean 
Dr. Joshua Lederberg 


* Anthony Mazzocchi 


Paul N, McCloskey, Jr. 
Michael McIntosh 
Eleanor Holmes Norton 
Owen Olpin 

Franklin E. Parker 

Dr. Gilfoid B. Pinchot 
Charles B. Rangel 
John R. Robinson 
Laurance Rockefeller 
J: Willard Roosevelt 


Whitney North Seymour, Jr, 


David Sive 


Beatrice Abbott Duggan 
U.N. Representative 


John I. Adanis 
Executive Director 
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15 WEST 44TH STREET 
NEW YORK, N.Y. 10036 
Washington Office 
917 15TH STREET, N.Ww. 
WASHINGTON, D.c, 20005 
202 737-5000 
9 


212 8069-0150 
December 12, 1974 


Western Office 
664 HAMILTON AVENUE 
PALO ALTO, CALIF. 94301 
415 327-1080 


Mr, Michael T, Scanlon 

Administrator's Environmental 
Group Liaison 

Office of the Administrator 

Environmental Protection Agency 

Washington, D.C, 20460 


Dear Mr. Scanlon: 
I am writing to request that 


to Mr. Train of this date to his 
Hawkins said that 


vou call my enclosed letter 
personal attention, David 
you could do this, 


I would like Mr, 
beli-ve that he has 
ambi cnt standard set 
tants. His r 
appear ¢ 
The Agency's 
procedures 
(ambient air 


of sections 108-110 of 
standards) j 


he top 
in the lead lawsuit now 
also the conclusion 
Air Quality Criteri 
Dr. Haagen-Smit! 
1974, 


€@ outcome 
in essence, was 
Of the National 
mnittee as reflected in 
Train of November mi, 


I am enclosing my previous correspondence with Mr, 
Train and Dr, Haagen-Smit's letter, 


Sincerely, 7 
1 


David Schoenbra: 


S/t 
Enc, 


Natural RéSources Defense Count, Inc. Q 297 
15 WEST 44TH STREET 
NEW YORK, N.Y. 10036 
Washington Office 


212 869-0150 917 15TH STREET, N.w, 
BOARD OF TRUSTEES 


WASHINGTON, D.C. 2000 
Stephen P, Duggan December ie, 1974 . 


Chairman 202 737-5000 
Jaimes Marshall 


Vice Chairman 
Dr. George M. Woodwell __ ate one 
Vice Chairman 664 HAMILTON AVENUE 
Dr. Dean E. Abrahamson PALO ALTO, CALIF. 94301 
ate Russell E, Train, Administrator 415 327-1080 
i . i Cc s s ¥ 
Frederick A. Collins, Jr. U.8, Environmental Protection Agency 


Dr. Rene J, Dubos Washington, Dc. 20460 
Jaines B. Frankel 
Robert W. Gilmore 


Lady Jackson, D.B.E. Dear Administrator Train; 


Hamilton Kean 

Dr. Joshua Lederberg hy 

Anthony Mazzocchi vember 25, 1974 4s on 

Stichenl Merson?" ) trent of lead as a criteria 
Eleanor Holmes Norton j Orocedures of the 

Owen Oipin : fe 

beskkus © Pose “v@ apart from the legal 
Dr. Gilford B. Pinchot vant to reply to you 

Charles B. Rangel 


John R. Robinson at EPA is making a 


Laurance Rockefeller 2 health Protection 


J. Willard Roosevelt ; 
Whitney North Seymour, Jr, procedures ' 


David Sive 


Beatrice Abbott Duggan At the outset, it is well to correct EPA's misunder- 
UN. Representative Standing of the effect of using sections 108-110, These 
oo. sections, read together, provide a mechanism to set manda- 
: tory g0als, in terms of ambient air concentrations, and 
strict timetables for achievin 
mentation plans are then 
(p. 12), only the " of efforts to meet 
the goals, Ags other emission con- 
these goals, Your 
assume, however, that 
into achieving the 
iS, not other federal 
roneously see 
1 strategy (p. 7)." 
ead as a goal that 


- 


» OY whatever other 
that will do the ocb. &§ 
have been set for lead a 
concerned, achiev 
regulations, 

Of lead from m 
Stationary sou 


Goal~setting should be of considerable importance to 
the Administrator of an Agency Growing beyond its infancy 


[continued] 
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Since, as numerous studies have concluded, agencies usually seem 

to go directly from infancy to Senility. Agencies without clear 

legislative goals soon suffer a loss of direction and morale, In 
this condition, their movenent is easily warped and delayed by 


large economic interests, 


Recognizing these 
tive mandates have tried 


The Preferred Standards Path Anco" ysis is, however, a poor 
Substitute for the legislative mandate that EPA already has, First, 
a legislative mandate, in itself, carries far more weight than 
some charts drawn by internal planners, Second, the Preferred 
Standards Path Analysis does not Subject the Agency to a timetable 
Of action, 


delayed for years 

While there was con- 

groups, the real 

th protection would 
the Agency be al After many people-years of effort 
and much rancor, up with almost precisely the same 
regulation as ori but with the public nealth losing 
through the sever protection procedures 


would have necessi an already estab- 
lished health sta 


Control of lead pollution from st 
suffered from EPA's failure to s5 
tion. The newest 
at Kellogg, Idaho, where % 
leads above 80 and 99% exceed Ho, 
cut fourfold in a matter of days, 
have taken place if SPA had used t 
into the health protection procedures, 


EPA seems bent upon repeating the same mistakes 
llutants other than dead. Since enactment, EPA 
Ocedures to only one new pollutant -- nitrogen 


A word should be added about EPA's argument that it would 
be difficult, if not impossible, to set an ambient air standard for 
lead, Similar arguments can be made for any pollutant, Congress 
recognized that Setting an ambient air standard would be difficult, 


[continued] 
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told EPA to do so anyway, and specificall 
Subsequent knowledge by revising the stan In any 

» you have been misadvis surrounding 
the 2 microgram per cubic me A reading of 
_the health documents circulating a including 


> 
Sures sufficient to -protective 
review, procedures 
et the go a way to 


You suggest that I discuss this Situation with Dr. 
Steigerwald. Because of my view that putting forth the Preferred 
Standards Path Analysis does both the Agency and public health 
a disservice, I wonder if such a discussion at this juncture 
would be useful to Dr, Steigerwald, myselt, or the Agency. At 
the same time, however, I note that DY, Haagen-Smit, Chairman 
of the National Air Quality Criteria Advisory Committee wrote 
you on November 21, 1974, advising you of the Committee's resolu- 
tion asking you to list lead ana asking you for a meeting to 
discuss the matter with you. I would very much appreciate being 
invited to such a meeting, if Dr, Haagen-Smit would not object. 
The latter meeting, in my view, would be more *learly aimed at 
reaching a lead control Strategy which. as your letter notes, 
"affords the mest effective means of achieving the reduction 
in lead emissions we both desire," 


Sincerely, 
Dy foarte) 
David Schoenbrod 


S/t 
cc; Dr. Haagen-Smit 


